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CONTRACTORS TO 


The United States Army and Navy 
The British Admiralty 


THE BURGESS COMPANY 


MARBLEHEAD, MASS. 


Sole Licensees for the United States for the Dunne Patents 
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‘L‘W-F-ENGINEERING:COMPANY: 


COLLEGE POINT, N. Y. 
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Remarkable Opportunity 
In Motors 


| 








WE HAVE FOR SALE 


2 Brand new Hall-Scott A 5a “Big Six” 
Navy Inspected Motors, 135-150 HP. 


Slightly used, but in perfect condition, 
Hall-Scott A 5 Motors, 125-135 HP. 





Two-place complete Seaplane, twin float 
A 7, 90-100 HP, Hall-Scott Motor. 
Speed 70 miles per hour, especially 
constructed for schooling purposes, 
and equipped with Dep. Control. 


The Above at Very Reasonable Prices 





Write for Particulars 





BOEING AIRPLANE COMPANY 
SEATTLE, WASHINGTON 
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——FLYING RECORD BROKEN— 


Sturtevant Establishes New Mark For Sustained Flight 








- A STURTEVANT ENGINE, mounted in an L. W. F. Airplane, 


| has exceeded all previous American records for sustained flight. 


This flight was made with pilot, passenger and full military load, on 
March 27th, 1918 at Ellington Field, Houston, Texas. 


Only after the last drop of fuel had been consumed, was the flight 
discontinued. 





Sturtevant 210 H. P. Engine 


P Sustained Flight, Pilot and Passenger, 9}Hours 53 Minutes 
Previous flying time of this particular engine 71 hours. 


Cross Country Flight, Pilot and Passenger, 1357 Miles, Ran- 
toul, Ill. to San Antonio, Texas — Time, 9 Hours 48) Minutes 


Previous flying time of this particular engine 47 hours, 
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REG. U. &. PAT. OF Fa 


B. F. STURTEVANT COMPANY 


Hyde Park, Boston, Massachusetts 


Member of the Aircraft Manufacturers’ Association, Inc. 
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We manufacture the following parts for airplanes 


All Standard Types of Turnbuckles 
Tie Rods and Clevises 
Thimbles Bolts. 


and Clevis Pins 














THE 


DAYTON METAL PRODUCTS C0. 


DAYTON, OHIO, U. S. A. 
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LEVETT PISTONS 


‘(DOING THEIR BIT’’ 
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THE DAIMLER SLEEVE-VALVE ENGINE 


(The original power plant of the Tank) 


LEVETT “attoy™ PISTONS 


IN THE FAMOUS BRITISH TANKS ARE HELPING TO MAKE 


THE WORLD SAFE FOR DEMOCRACY 








USERS OF PISTONS in OUR ALLOY 
() Aeromarine Plane & Motor Corp. Knox Motors Corp. 
ae aly cel ng Corp Lawrence. Aare Rugine Co. 
Daimler Co., Limited (Coventry, ‘England) Root & Van Der Voort Eng. Co. 
Duesenberg Motors Corp. Thomas-Morse Aircraft Corp. 
H. H. Franklin Mfg. Co. White Motor Co. 
Kessler Motor Co. Willys-Overland Co. 
Send for Special Booklet on Magnalite Piston Design 











WALKER M. LEVETT CO. 


419 East 23rd Street New York City 


The Pioneer Aluminum Alloy Piston Manufacturer 
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NEW 
ENDURANCE RECORD 


NLU! 


Established by 


Union Airplane Motor 
at U. S. Aeronautical 
Testing Laboratory, 
Navy Yard, Washing- 
ton, D. C. 


Best previous record ex- 
ceeded by fifty per cent. 


REUNION Aa 


UNION GAS ENGINE COMPANY 


ESTABLISHED 1885 


OAKLAND - - - CALIFORNIA 
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REDUCING THE HAZARDS OF FLYING 


Guessing at the condition of Aircraft Motors thousands of feet in the air is 
dangerous—foolhardy. It can very easily prove fatal. Airmen understend the 
vital umportance of the factor of safety, and they find the Boyce Moto-meter in 
dispensable, If the motor is getting cold—as it often does at the great altitudes 
now so common in war flying—the Boyce Moto-meter gives ample warning be 
feleameceltie) (ameereitas It is the only moto-meter registering from fre 


That’s worth remembering! 


10 feet altitude, the Boyce Moto-meter registers with ai 
curacy d ther moto-meter can do tht The pointer Keeps steady anc 
under the most severe vibration—another exclusive Boyce feature Its weight, 


with 12 feet of tubing, 1s only 12 ounces. 


Every airman who uses it will tell you that the.Boyce Moro-meter immeasur¢ 


ably reduces the hazards of flying. It’s a necessity in the air! 


THE MOTO-METER 
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“In spite of the fact that Non- 
Gran Bronze costs more 
than other bearing bronzes, 
we have proven that its use 


saves us money.” 


S° spoke the foremost manufac- 

"turer in this Country of a cer- 

tain class of electrical apparatus. 

And because he knew this state- 

ment to be a fact he was glad to go 
1 record. 


ee HICH SPEED = aa 
' ; 





American Bronze Corporation 


Berwyn Pennsylvania 
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Livingston 
Aeronautical 
Radiators 


We manufacture radiators for 
all types of aeroplanes 


Our engineering department 
is at your service 


LIVINGSTON RADIATOR & 
MFG. CO. 
ESTABLISHED 1903 
75th Street and Amsterdam Ave. 
New York City 
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Walls Like These May Be Washed 
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‘ INY hands may leave their tell-tale traces 
Mark X before subject that interests you f i] —dust may settle—but a soft cloth and a 
and Mail This Coupon to " little water will soon remove the blemish 
Wit cant ; : am . ji 
E. I. DU’ PONT DE NEMOURS & CO. i In the soft mellow tones of 
Advertising Division I 
WILMINGTON, Avi DELAWARE. i 
{ 
[_} Sanitary Wall Finish Fairfield Rubber Cloth If 
‘= Town and Country Paint [—) Industrial Dynamites a 
[-} Vitrelac Varnish [—) Blasting Powder lf ° “ 
[_} Flowkote Enamel [_] Farm Explosives I anitary Flat Wall Finish 
r—) Antoxide Iron Paint a) Hunting and Trapshooting | 
— Bridgeport Finishes ‘a Anesthesia Ether | A Du Pont Product) 
f—) Auto Enamel r— Metal Lacquers | 
r Challenge Collars r—) Pyroxylin Solvents decorators and home builders find the perfect 
[-] Py-ra-lin Toilet Goods [~) Pyrolin Enamels combination of beauty, sanitation and economy 
} (7) Transparent Sheeting f—] Commercial Acids It provides the i les 1} aokcen : a" 
= Py-ra-lin Rods and Tubes = Alums ; provides the ideal background for home fur- 
r—) Rayntite Top Material r—) Pigment Bases nishings, and yields the much desired atmos- 
[—] Motor Fabrikoid [[) Tar Distillates | phere of good cheer and restful harmony. 
‘es Craftsman Fabrikoid f—) Bronze Powder 
Harrison Works 
fame | Established 1793 aE 
| Philadelphia, Chicago, Minneapolis, Kansas_City i 
| Address \ Owned and operated by Ee 
| E. I. du Pont de Nemours & Co. = 
City Street | 2 
q B 
: \ The Du Pont American Industries are- 2 
Business \\\\ s 
—————— —_— ee \\\\ E.I. Du Pont De Nemours & Company, Wilmington Delaware . Explosives = 
\\\\\ Du Pont Chemical Works, Equitable Bldg., N. Y., E 
T T TTT TTT f \ Pyroxyl and Coal Ts che sals : 
TNT ETT TUVUATTTATTT TTT TETTUT TTT TTT TTT TTT AA \ \\ Du Pont Fabrixoid Company, W nuiosten, a thea Sp Ra er : 
The Arlington Works. 725 Broadway, New York. é 
? Ivory Pyralin and Cleanable Collars 
Visit Du Pont Products Store Harrison Works, Philadelphia, Pa. Paints,Pigments Acids and Chemicals 
1105 Boardwalk, Atlantic CityjN. J. Du Pont Dye Works, Wilmington, Delaware Dyes and Dye Bases 
Ne “ ne 
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LONDON 








COMPLETE 


SERVICE 


This Corporation offers an exceptionally 
complete and comprehensive service in the 
designing, engineering and construction of 
manufacturing and industrial plants. 


Our Organization is composed of experts 
of broad experience in industrial development 
work throughout the entire world. Our Con- 
struction Department is at present engaged on 
the construction of the Langley field and other 
aviation fields for the United States Govern- 
ment, and we are in position to offer clients a 
prompt and efficient service in the execution 
of any type of work involved in the engineer- 


ing and construction of aviation fields or air- 
plane factories. 


We are also prepared to make expert inves- 
tigations and reports on going factories, with 
recommendations concerning possible im- 


provements or extensions to increase operat- 
ing efficiency. 


We solicit inquiries on engineering or con- 
struction problems. 


—~— oer 


43 Exchange Place, New York 





Engineering and Construction 


THE J. G. WHITE ENGINEERING CORPORATION 


CHICAGO 
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Reprint from 
The Bvening Sun, New York 
of Wednesday, April 17, 1918 


MITCHEL GOGGLES 
REPORT DENIED 


Major Didn’t Criticise Fliers’ 
Glasses, Censor Says. 





Major John Purroy Mitchel did not 
make any report, official or voluntary, 
about defects in goggles in use by avi- 
ators of the United States, according 
to Capt. Martin H. Ray, executive offi- 
cer and official censor of the aviation 
station at San Diego. A report to that 
effect emanated from San Diego re- 
cently and was widely published 
throughout the country. 

In a letter sent out by Capt. Ray to 
correct the impression and to warn 
against some “ unaccountable” source 
of news concerning the activity of 
Major Mitchel, Capt. Ray indicates 
that steps have already been taken for 
proper control of the origin of news 
at the camp. 

Capt. Ray’s letter with regard to the 
item which appeared in THE EVENING 
Sun on March 22, entitled ‘“ Mitchel 
Bares Defect in Aviators’ Goggles,” is 
as follows: 

“As executive officer and also offi- 
cial censor of the aviation station at 
San Diego, I have received numerous 
letters concerning this article. Major 
John Purroy Mitchel has also received 
numerous letters of the same charac- 
ter, which he has turned over to me. 

“ Your article was evidently based on 
a news despatch dated San Diego, 
March 21, as other articles apparently 
based on the same message have ap- 
peared in other newspapers of the 
country. We beg to advise you that 
the statements made in this despatch 
are entirely unfounded. Since Major 
Mitchel’s entry into the military serv- 
ice he has never been a member of 
any board authorized to investigate 
aviators’ goggles, and he has never 
voluntarily made any report concern- 
ing goggles. In addition to this, he 
has never offered any suggestions con- 
eerning defective goggles. The entire 
story is fiction to such an extent that 
we are unable to account for it in any 
way except that since Major Mitchel’s 
arrival here he has been written up as 
responsible for numerous things which 
have never taken place. 

“We will thank you for correcting 
the impression given by the article re- 
ferred to above, and trust that we will 
soon be able to control the system 
which has resulted in your ‘uninten- 
tionally being led to publish an article 
no one element of which has any 
foundation except that Major Mitchel 
is stationed at San Diego.” 


RESISTAL 
EYETECTS 


are the Goggles that 
PROTECT AVIATORS 


from Injury to the Eyes 


RESISTAL EYETECTS are non-shatter- 
able and perfectly transparent. The avia- 
tor’s vision is clear and distinct. His sense 
of distance is accurate to a degree. Every 
protective feature of aviators’ goggles is 
possessed by RESISTAL EYETECTS 
with the additional surety in case of acci- 
dent that not a particle of glass will shatter 
and the eye can not be cut or injured. 


= T ™~ 

The U. S. Bureau of Standards 
says: 

“The relatively increased non-shatterability of 
laminated glass (this was RESISTAL) and its 
comparatively good transparency and _ rigidity 
even after puncture, give it great importance in 
devices for protecting the eyes and face ’—con- 
clusion of report on exhaustive tests of various 
types of glass used in aviators’ goggles. 


Hundreds of Aviators owe their sight 
to Resistal Eyetects 





We have scores of voluntary letters from aviators 
thanking us for the wonderful protective qualities of 
RESISTAL EYETECTS and telling of accidents in 
which their eyesight was uninjured solely by wearing 
RESISTAL EYETECTS. 


Write to-day for free sample test pieces of 
: 


Resist 


Srrauss & BUEGELEISEN 





Sole Manufacturers 


438 Broadway New York City 
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The parts shown on this page are used in AEROPLANE CONSTRUCTION. 
All being manufactured on AUTOMATIC MACHINES from our COLD 
DRAWN 314% NICKEL STEEL. When you desire 


34,4 NICKEL STEEL 


which will be uniform in quality, write or wire 


i - SALES OFFICES 
wos rod ide, Doves, cs. ONE Betz - Pierre Co, _ ose ou 






801 Conover Bidg.,Dayton. Ohio ee Pittsburgh, Pennsylvania 
617 Merchants Bank Building, STEEL OF QUALITY” 591 Ellicott Square Bidg. 


acer eineens 2230-40 East Ninth Street, Gleueland ee 






Ny 


| : 





| A WELL ASSORTED STOCK OF BARS CARRIED IN CLEVELAND 
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WYMAN-GORDON 
CRANKSHAFTS 


The Standard of the World 


WYMAN-GORDON COMPANY 


Worcester, Mass., U. S. A. 

















M 











J Prytbul Machine Company 


MANUFACTURERS OF 


FINE WOOD WORKING MACHINES 


WE HAVE SERVED 


CuRTISS ENGINEERING CORPORATION 

L. W. F. ENGINEERING COMPANY 
WRIGHT-MarRTIN AIRCRAFT CORPORATION 
STANDARD AIRCRAFT CORPORATION 


CONTINENTAL AIRCRAFT COMPANY 
Why not you? 


Factory, 512-524 West 41st Street, New York City 


HIGH CEILINGS DO NOT AFFECT Established 1862 
THIS JIG SAW 
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THE GARDNER - MOFFAT COMPANY, Inc., Publishers 


120 WEST 32D STREET, NEW YORK 
WASHINGTON OFFICE, 310 EVENING STAR BUILDING 


ISSUED ON THE FIRST AND FIFTEENTH OF EACH MONTH 
FORMS CLOSE FIVE DAYS PREVIOUSLY. ENTERED AS SECOND- 

_ CLASS MATTER, AUGUST 3, 1916, AT THE POST OFFICE AT NEW 
YORK, N. Y., UNDER ACT OF MARCH 3, 1879. 


SUBSCRIPTION PRICE: TWO DOLLARS PER YEAR. SINGLE 
COPIES FIFTEEN CENTS. CANADA AND FOREIGN: TWO 
DOLLARS AND A HALF A YEAR. COPYRIGHT. 1918, BY THE 
GARDNER-MOFFAT COMPANY, INC. 
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EFFICIENT AERIAL NAVIGATION 
DEPENDS UPON 








Aeronautic Instruments 


of 
Accuracy and Precision 











SPERRY- GYROSCOPE ~- COMPANY 
MANHATTAN - BRIDGE- PLAZA 
BROOKLYN - NEW - YORK 
U-S-A 


LONDON 
15 Victoria St., N. W., 1 





PARIS 
126 Rue de Provence 
































AVIATION 


Now I lay mé down *0 » sheers | 

I pray the Lord my soul to keep. 
God bless my brother gone to war 
Across the seas, in France,’so far. 
Oh, may his fight for Liberty, 
Save millions more than little me 
From cruel fates or ruthless blast,— 


And bring him safely home ati last. 


SAVINGS < 
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Reorganization of the Army Air Service 


Henceforth John D. Ryan of Montana and New York will 
direct the production of aircraft for the United States Army, 
and will serve as chairman of the Aireraft Board. Mr. Ryan 
was called to Washington on Tuesday, April 23, and notified 
that he had been selected. After a conference on Wednesday 
in the office of Secretary 


pression that the new policy will embrace a square deal for 
aircraft manufacturers, an open channel for information and 
the quickest possible decisions. Mr. Ryan and Mr. Potter are 
social as well as business friends, and it is believed that the 
suggestion of Mr. Ryan’s name for this vitally important work 
hin came from Mr. Potter. 





of War Baker, in which 
Assistant Seeretary of 
War Benedict Crowell, 
Second Assistant Seere- 
tary of War Edward 
R. Stettinius, Maj.-Gen. 
Peyton C. March, Chief 
of Staff and Mr. Ryan 
participated, the an- 
nouncement was made of 
Mr. Ryan’s acceptance. 

William Chapman Pot- 
ter will continue in 
charge of the actual pro- 
duction work as Chief of 
the Equipment Division. 

A “Division of Mili- 
tary Aeronautics”  ac- 
cording to Secretary 
Baker’s announcement 
will be created under 
comand of Brig.-Gen. 
William L. Kenly, N. A., 
who recently returned 
from France, where he 
familiarized himself with 
aireraft conditions and 
needs. This “ division ” 
will have control of the 
training of aviators and 
direct the military use of 
aircraft. It will be an 
organization entirely 
separated from the Signal 
Corps. This Division of 
Military Aeronauties will 
have a new insignia that 
will differ from the 
present Signal Corps in- 
signia. 

It is apparent that 
many officers in the Air 
Service are heartily in 
favor of the separation 
of that branch from the 
Signal Corps. 

It is understood that 
Gen. Kenly favors the ad- 
ministration of the Army, 
Navy and Marine Corps flying organizations as a separate 

dy, similar to that of the British. It is also thought that Mr. 
yan’s appointment as Chairman of the Aireraft Board means 
that Secretary Daniels will delegate to him the direction of 
Production for the Navy as well. In influential quarters it is 





not believed that a new cabinet office need be created to carry 
out these changes. At this writing no details of the reorganiza- 
ton have been communicated to the interested officers. 

During a call on Mr. Ryan in Washington a representative 
of Aviation AND AERONAUTICAL ENGINEERING gained the im- 








JoHN D. Ryan, Director or AIRCRAFT PRODUCTION 
Central News Photo Service 
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Maj.-Gen. George O. 
Squier will continue as 
the administrative head 
of the Signal Corps. 


Official Announcement 


The official announce- 
ment reads: 

“Mr. John D. Ryan 
has accepted the director- 
ship of aircraft produc- 
tion for the army. 

“A reorganization of 
the Aviation Section of 
the Signal Corps has 
been also effective, of 
which the principal ele- 
ments are as follows: 

“General Squier, as 
chief signal officer, will 
devote his attention to 


the administration of 
signals; a Division of 


Military Aeronautics is 
created, under the direc- 
tion of Brig.-Gen. Wil- 
liam L. Kenly; the Air- 
eraft Board, created by 
act of Congress, remains 
an advisory body as it 
has been in the past, with 
Mr. Ryan as its Chair- 
man. This arrangement 
is made with the entire 
concurrence of Howard 
C. Coffin, who remains a 
member of the Advisory 
Commission of the Coun- 
cil of National Defense, 
and will render assistance 
and counsel to the Air- 
eraft Board and Mr. 
Ryan. 

“ The Division of Mili- 
tary Aeronautics will 
have control of the train- 
ing of aviators and the 
military use of aireraft. 
The exact division of 
function in the matter of designing and engineering will be 
worked out as experience determines between the Division of 
Military Aeronautics and the Division of Production. 

“ This announcement involves no change of personnel in the 
present equipment division of the Signal Corps, of which W. 
C. Potter is Chief, and which will continue under his direction.” 

To give Mr. Ryan authority to exercise the duties of Chair- 
man of the Aireraft Board it will be necessary for President 
Wilson to nominate him to the Senate for that office, and his 
appointment must be sanctioned by that body. 
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According to Washington reports there are to be virtually 
three engineering bureaus. One will produce present designs 
without any more delay; another will improve these designs, 
while the third will be ready to place itself at the disposal of 
inventors. 

Mr. Coffin’s Statement 
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from a mining family. His father was the discoverer of what 
are now known as the Copper Range Mines of the Lake 
Superior district. Shortly after his birth the family moveg 
to the Calumet and Hecla mine. His parents wanted him to 
enter college, but he preferred to go to work and started jp 
the employment of an uncle who owned a chain of general 


merchandise stores in the copper district. 

When he reached the age of 25 he went to Denver.  LIlnesg 
had foreed a brother and a sister to move to the Colorado gity 
and he joined them. For six months he was unable to fing 
employment—*“ and I wasn’t particular about what I did, 
either,” he remarks. Finally he found a job as a drummer 
selling lubricating oil for a concern which was fighting the 
Standard Oil Co. He travelled the Rocky Mountain seetion 
from Montana to Mexico. It was at this time that he first met 
Mareus Daly, the great Montana copper magnate, who be. 
eame his very good friend, although he never did a day’s work 
in his life for Mr. Daly. At this time his earnings varied 
from $100 to $150 a month. 


The Aireraft Board will remain as an advisory body, Mr. 
Ryan taking the chairmanship. Howard C. Coffin will with- 


His Conquest of Montana 


When Mr. Daly died Mr. Ryan used his savings and bor. 
rowed freely to acquire an interest in the Montana chain of 
banks established by Mr. Daly. He soon became the managing 
director of these institutions and so successful did they become 
that they attracted attention throughout the country. Among 
others who were watching Mr. Ryan’s progress was Henry H. 
Rogers, the Standard Oil Company’s genius and head of the 
Amalgamated Copper Co. At that time conditions in Montana 
were chaotic, industrially and politically, and the Amalgamated 
Company was in the middle of the fray, fighting almost for its 
existence against Fritz Augustus Heinze. The entire state was 
split between the Amalgamated Company and Heinze. Labor 
was in a turmoil, naturally. Money was spent without stint. 
Loss of a human life now and then was of no moment. Politi- 
cians were drawn to one side or the other by the “ gambling 
route,” i. e., they were permitted to win. 

The fair sex, too, played its part in the battle. This state 
of affairs went on for three years and then in 1904 Mr. Rogers 
turned to Mr. Ryan for help in clarifying the situation. Mr. 
Ryan became managing director of the Amalgamated Copper 
Co. with entire charge of mines and employes in Montana. At 
the very first election Heinze was soundly beaten, and, after 
vainly struggling for two years more, sold his interests to the 
Amalgamated Company. 

The transformation in Montana was remarkable. In a state 
torn by bitter feuds, personal acrimony and corruption, Mr. 
Ryan developed order, respect for the law and prosperity. 
Not once during Mr. Ryan’s management did the Amalgamated 
Company lose a day from labor troubles. 

In the hour of his triumph Mr. Ryan might have made 
things very unpleasant for his adversaries; but that was not 
his policy. Instead he treated friend and foe with scrupulous 
fairness and soon won the confidence of all factions—and that 
is one of the reasons why he is sometimes referred to as “ The 
man who put Montana on the map.” He is still a citizen of 
that state, and, although “ condemned ” to live most of the time 
in New York (and now in Washington) his heart is still m 
Montana. 

In 1907, when Mr. Rogers’ health began to fail, he induced 
Mr. Ryan to come to New York to look after the Amalgamated 
Company and when Mr. Rogers died Mr. Ryan became pres 
dent of the company. In 1910 all the holdings of the Amalgt- 
mated Company and its subsidiaries were taken over by the 
Anaconda Copper Mining Co., and in 1914 the Amalgamated 
Copper Co. was dissolved, Mr. Ryan assuming leadership of 
the Anaconda Company. 


Wituiam CHAPMAN Porter, CHIEF OF EQUIPMENT DIVISION 
Photo Campbell Studio 
draw from the Board. He approves the appointment of Mr. 
Ryan and says: 

“The appointment of a single individual with definite and 
adequate power to deal with all aspects of army aircraft pro- 
duction is a logical and necessary step. It is necessary to get 
away from any question of a division of responsibility, either 
in fact or in the public mind. The Aircraft Board remains 
as since its creation in October, an advisory body, but under 
this new arrangement the chairman of the board hecomes also 
the supreme executive agency. For proper results both the 
power of execution and the responsibility must be concentrated 
in the same hands. The method of Mr. Ryan’s appointment 
would seem to accomplish this result.” 


Mr. Ryan’s Career 

Mr. Ryan’s first service to the Government in the present 
erisis was when several million pounds of copper were required 
and the market price was 30 cents a pound. Acting with 
Daniel Guggenheim, Mr. Ryan supplied the quantity needed at 
16 2/3 cents a pound. Since last July he has been director 
general of military relief for the American Red Cross Society, 
but will relinquish that work to apply himself wholly to his 
new assignment. 

In importance and fitness Mr. Ryan’s appointment is viewed 
as paralleling the selection of Charles M. Schwab to direct the 
Emergency Fleet Corporation. Mr. Ryan is regarded as a man 
who knows how to handle a great business undertaking in a 
large way. Born at Hancock, Mich., Oct. 10, 1864, he comes 


Harnessing Water Power 


Belief that Mr. Ryan can conquer air is based upon what 


he has done with water. After he mastered the copper situ 
tion by controlling one-sixth of the world’s production he 
turned his attention to the hydro electrie development of Mor 
tana. Today over 500 miles of railroad are operated by the 
water power of Montana and adjacent states and Mr. Ryan 
believes the electrification of railroads has barely started. 
Mr. Ryan has all the breezy progressiveness and enthusias® 
of the typical westerner and now combines with these qualities 
the financial and business experience he has acquired in ie 
East. Not wholly opposed to publicity he will discuss most 
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any subject he understands except himself. “You cannot 
write any picturesque story about me,” he said recently to an 
interviewer. “I never did a day’s mining in my life; nor was 
[a prodigy at school; nor have I worked harder than lots of 
other men.” 

Another thing he said will appeal to persons interested in 
the aircraft production situation: “Influence is the worst 
handicap any young man can have. It makes him feel that he 
need not exert himself to his full capacity and in other ways 
has a bad effect on him. Favoritism is a bad thing for any 
man or organization.” 

Aside from the Anaconda Company Mr. Ryan is the creator 
and builder of the Montana Power Co., a director in the Ameri- 
ean International, several banks and many other corporations. 

At the age of 32 he married Miss Nettie Gardner of his 
native town and they have one son, John C. When in New 
York they live at 3 East 78th street and have a summer home 
on Long Island. Since going to Washington he has been living 
in a house located on the outskirts of the city, but now he 
will take up his residence nearer to the scene of his work. 

Mr. Ryan has a faculty for handling big jobs. He is a 
great organizer and his business career attests his keenness. 
He always selects competent men to handle details and knows 
how to coordinate the work of those associated with him. 
Easily approached he at once impresses one with his 
personality. 

An oil salesman at 35—at 54 Mr. Ryan undertakes a job 
upon the success of which the fate of the world may depend. 


On the Job at Once 

Mr. Ryan tackled his new duties for the first time Thurs- 
day, April 25. He spent the entire morning in conference with 
the Aircraft Board. He went over the programme and the 
record of what had been accomplished. This discussion was of 
the most general nature, as Mr. Ryan was entirely without 
knowledge of what had gone before. Other conferences were 
held in the afternoon with Signal Corps and other army 
officials who have had to do with aircraft production. 

“T do not even know as yet,’ Mr. Ryan said, “ where I 
will have my offices or headquarters. I have not even taken 
the matter up. For the present at least I hope to give some 
time to the War Council of the American Red Cross, which I 
have been serving. It is of course impossible for me to say 
anything or make any announcement until I am more familiar 
with the job. I expect to give it the closest possible applica- 
tion and justify the confidence placed in me. I will do my 


best.” 
New Legislation Needed 


Mr. Ryan’s position is still a little anomalous. Until the law 
is changed, all money spent for aireraft must pass through the 
hands of Gen. Squier. The Overman bill, if passed, would 
permit the transfer of appropriations and functions as the 
President sees fit. The law creating the Aircraft Board also 
stipulates that the Chief Signal Officer shall be a member. It 
gives the board certain definite duties. This is given as the 
reason why the board was retained and Mr. Ryan made its 
president. It is understood that part of the plan provides for 
legislation that would do away with the Aireraft Board and 
leave Mr. Ryan supreme in his field with a department of his 
own like the Emergency Fleet Corporation. 

Mr. Ryan’s first task will be to coordinate the forces pro- 
ducing airplanes. This is purely administrative. In the mean- 
time Mr. Ryan is to seek to speed up every manufacturer. 
Production it is thought is no longer to be halted while changes 
are made in plans and specifications. 

It is believed that no objection will be interposed in Con- 
gress to any legislation concentrating authority in Mr. Ryan. 


Senate Action Awaited 


On Thursday Senator Wadsworth addressed the Senate 
briefly on his amendment to the pending Overman bill. This 
would give specific authority to the President to create the 
office of director of aircraft production and would make him 
responsible only to the President. His power would be equiva- 
lent to that of a Cabinet officer. 

Mr. Wadsworth explained to the Senate that under the Over- 
man bill no right to create new agencies of government was 
accorded the President. He pointed out that should John D. 
Ryan prove, as he believed he would, the right man in this 
emergency he would still be subordinate to the Secretary of 
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War and only indirectly responsible to the President. Besides 
being subordinate to Mr. Baker, he would also be officially the 
inferior of whichever of the Assistant Secretaries of War 
should be delegated to oversee the work of aireraft production. 

Mr. Wadsworth’s proposed amendment was not debated. 
Senator Overman remarked that the proposal was one which 
possessed too much merit for the Senate to be able to ignore 
and asked time. Senator Kirby said that in view of the fact 
that the proposal was one which might be of great importance 
and which he himself was disposed to favor, he hoped that no 
immediate action would be taken. 


William Chapman Potter 


William Chapman Potter, who continues in charge of actual 
aircraft production, was born in Chicago, Oct. 16, 1874. He 
comes from Massachusetts colonial stock, the family having 
settled in Ipswich in 1635. One of his antecedents was John 
Potter, a lieutenant in the Revolutionary Army. His father, 
Edwin Augustus Potter, a former president of the Continental 
and Commercial Bank of Chicago, now resides at Lake Geneva, 
Wis. 

Mr. Potter is a graduate of the Greenwood Avenue Public 
School of Chicago, the Chicago Manual Training School and 
the Massachusetts Institute of Technology in 1897. He holds 
the degree of M.E. and A.B. 

(Continued on page 466) 





The Effect of an Airplane Rudder in Flight 


By Karl 

The object of this article is to find the moments about the 
center of gravity of airplanes of different lengths, caused from 
a rudder of different aspect ratios under varying angles of 
deviation; the results being shown by curves. 

The following definitions should be understood before pro- 
ceeding further: 

The Aspect Ratio is the length of the leading edge of a 
Span 
Chord 

The Angle of Deviation is the angle which the rudder makes 
with the longitudinai center line of the airplane, i. e., “ 6.” 

The accompanying sketch is the basis for all caleulations. 

. G. = Center of gravity of airplane. 

O = Rudder hinge. 

P = Resultant of all wind forees on rudder equal to center 
of pressure. 

P, and P, = 2 
components of P. a 

§ = Angle of deviation. 


surface divided by the depth, i. e., A. R. 


and y 





H. White 


In the following table the distances of the C. P. (center of 
pressure) from the leading edge of the rudder were taken from 
“ Kiffel’s ” Curves: 


TABLE NO. 1 








—< 
— 


Area of 
rudder = 


Distance of C. P. in percent from Leading Edge for 
9 sq. It 


different angles of deviation (ft.) 





Span | Chord 
ft.) | (ft. 


From this table when § 
= 5°, the C. P. = .225 x 
9OF 


chord = .225 & 3 = .675 





Moment Arm .... = A 
a o.g. 
' = (A oo 6) Po 
In this report A 16, 
18, and 20 ft. respectively. 
Area of rudder OY = 9 sq. ft. 
Velocity of airplane assumed to be 100 miles per hour. 
Aspect Ratios of rudder = 1, 3, 6, 43, and 4% respectively. 


6 








Moments ¢. g. in 1000 ft. Ibs. 


Length of 
Airplane = 16/ 











ft. from leading edge. 


, 675 
From the sketeh —— 


a 
COS i) COS 5 > 








Moments c. g. in 1000 ft. Ibs. 


Length of 


Airplane = 18' 

























Moment Arm = 16.677 ft. 

By experiment it is found that P = K,SV* 

P = Pressure on surface. 

K, = Value of coefficient at 7° angle of deviation. 
’ = Surface area. 













" 5= 
re. v = =V elocity. 
—K,<x9X 100°. 
— K, X 90,000. 
_ From Eiffel’s Curves K,° = .00051. 
Rie P = .00051 90,000. 
for = 45.9. 
P, = 45.9 cos 5°. 
— = 45.7. 
a pe ‘16.677. 
45° = 762 ét ‘Ib. 
135 The following table contains the results obtained by repeat- 
ie ing this process, using different angles of deviation, different 
34 aspect ratios, and different lengths of airplanes: 


ASPECT RATIO =1 

















25 x | Moment = My (ft. lb.) 
—_ i a Value of | Pressure | Py 

bi9 or@°| ) |Ki @Biffel)] Ib.) (b) OW Sagnttt 
A =16 ft.| A =13 ft.|/A = 20ft 

75 5 677 | .00051 5.9 | 45.7 | 762 854 | 944 

= 10 79 00111 99.9 98.3 1560 1847 2042 

; 5 902 00174 156 151 2554 2853.9 | 3159 

20 1.05 0024 216 203 3461 3867.15) 4280 

30 1.35 | .00372 | 334.8 289.6 5021 | 5603.76) 6180 

35 1.5 0042 378 309.7 5418 6039.1 6645 

40 1.645 00351 315.0 242. 4268 | 4743.2 | 5240 

45 1.83 00324 291.6 206.1 3674 4086 96) 1489 
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20 
30 


40 
45 


40 


a Value of 
; Kj (Eiffel) 


00015 


2.22 

2.4 000375 
2.52 00078 | 
2.63 0012 
2.85 00198 
3.01 0024 | 
3.22 00279 
3.54 00303 
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Pressure | 


(Ib.) 


































Moment = My (ft. Ib.) 
a Value of | Pressure Py 
Gt.) ~—«| Ki (Eiffel)} —(Ib.) (Ib.) 
A=16 ft.) A =18 ft.|A =20ft. 
417 00075 67.5 67.2 1102 1236.48} 1371 
527 0015 35 135. 2232 2454.9 | 2765 
682 00201 180.9 180.9 3090 3263.15] 3740 
755 00231 | 207.9 207.9 3474 3524.9 | 4320 
839 00231 | 207.9 207.9 3500 | 3391.2] 4331 
888 0024 216. 216. 3550 3342.3 | 4519 
956 00252 | 226.8 226. 3832 3282.9 | 4740 
1.04 00264 | 237.6 237.6 4040 3192. 4980 
| 
ASPECT RATIO = 6 
——— —_ " a ———.€© 
} | Moment = My (ft. lb.) 
a Value of | Pressure | Py 
ft.) Kj — (Ib.) (Ib.) l 
| A =16 ft.| A =18 ft.|A =20ft. 
343 0009 81. | 80.7 a 1319 1480 1640 
409 (00174 | 156.6 153.8 | 2524 2830 | 3139 
481 ‘00207 | 186.3 | 180. | 2965 3324 | 3689 
507 /0021 | 189 177.6 2933 3288 3645 
577 00234 | 210.6 | 182 3019 3380 3742 
61 00246 | 221.4 181 | 3008 3370 3730 
668 ,00255 | 229.5 | 175.5 | 2923 | 3272 3621 
725 00261 | 234.9 | 166 | 2778 : 3110 | 3439 
! 
ASPECT RATIO = 1/3 
| Moment = My (ft. lb.) 
a Value of | Pressure Py 
i)  |Ki (Eiffel)! (Ib.) (Ib.) = 
A=16ft.| A=18 ft. |A =20ft. 
1.41 00027 24.3 24.2 422 471 519 
1.58 00063 56.7 55.7 979 | 1089 1199 
1.67 00105 94.5 91.2 1611 1790 1971 
1.74 00153 | 137.7 129.1 2291 2548 2806 
1.92 00267 | 240.3 208. 3730 4140 4560 
2.06 00324 | 291.6 238. 4300 4760 5240 
2.24 0036 324. 248. 4525 5010 5520 
2.58 00366 | 329.4 232.2 4318 4770 5248 
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245 
611 
1253 
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2905 
3362 


! 


A=18ft 


272.1 
677. 
1389. 
2090 
3220 
3720 
4080 
4160 
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The Evolution of the Airplane* 
By C. G. Grey 


Editor of The Aeroplane 


Although the first human flight on a power-driven airplane, 
free from control on the ground, was made by Orville 
Wright on December 17, 1903, it was not until 1908 that the 
airplane, as a more or less consistently navigable vehicle, really 
came into being. Consequently, in dealing with the develop- 
ment of the airplane that year must be taken as the starting- 
point. 

In this article there is no attempt to give a detailed history 
of flying as such, but merely to indicate step by step the gra- 
dations by which the airplane of the present day has developed 
from the first successful machines of 1908. The airplanes illus- 
trated herewith are those which are generally held to have 
initiated a fresh step in development, and to have been either 
the forerunner of a new type or to have been such an improve- 
ment on an existing type as to justify their claim to be con- 
sidered a distinct step forward. 

The Wright Biplane, 1908 

The first airplane with any claim to success was, as already 
stated, the Wright. The 1908 type was driven by a small 
four-cylinder water-cooled engine, built by the Wright 
Brothers themselves. It was a biplane, driven by two large 
propellers, both actuated by chains gearing on the engine 
shaft, one chain being crossed—like a crossed belt on a lathe 














so as to make its propeller revolve in the direction opposite to 
the other, and thus give proper balance to the driving force. 
The pilot sat alongside the engine, and slightly in front of it, 
and there was a seat for a passenger in between, right in the 
centre, so that the balance should not be altered by the added 
weight. 

Unlike modern airplanes, this machine had no horizontal tail 
behind the main planes, and so it belongs properly to what is 
known as the “ tail-first” class, called by the French the 
“canard ”—or “duck ”—class, owing to its long neck-like 
projection forward. The “canard” class was never success- 
ful, though tried in Franée by the Voisin Brothers and Blériot, 
and in England by H. C. Barber on the “ Valkyrie.” It 
was possible to make such machines fly, but they could never 
be made to steer properly. The “ Valkyrie,” the last of the 
class, died in 1913. 

As the illustration shows, the Wright had vertical rudders 
aft, as in modern practice, and relied on the two big elevator- 
planes forward for its up-and-down steering. Its lateral, or 
rolling, movements, were controlled by warping, or twisting, 
the wings so that while the angle of the wings on one side was 
increased and gave more lift, the angle on the other side de- 
creased and gave less lift, thus enabling the pilot to right 
himself—if he did not go too far over. 

The pilot controlled the elevators with a lever on his left- 
hand side, and the warp with a lever on his right, while by 
waggling the jointed top of the right-hand lever he also con- 
trolled the rudder. This complicated system of control was 
hard to learn, and Wright pilots were few. 

In 1910 the Wrights fitted a horizontal tail at right angles 
to their rudder, and in 1911 they dropped the front elevators 
altogether, but thereafter the Wright machine practically 
ceased to develop further, and of late years little has been 
heard of it. 

The great peculiarity of the 1908 Wright was that it was 
launched by running along a rail. At one end of the rail was 
a pylon with a pulley at the top. A line was led over this 
pulley, from a heavy weight on the ground, down to the pylon 
end of the rail, along the rail to the outer end, over another 


* Courtesy of the London Times. 
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pulley, and back along the rail to a little carriage on which the 
machine was mounted. When the line was pulled back to the 
carriage the weight was hauled to the top of the pylon. Qn 
releasing the carriage the weight fell down, hauled the ear. 
riage, and with it the airplane, along the rail, and gave the 
necessary speed to enable it to rise into the air. The carriage 
was, of course, left behind. 

As airplanes developed, this catapult method of launching 
was discarded, and now all airplanes rise from the ground 
taking their own wheels with them. But for some years before 
the war the present writer consistently advocated that some 
analogous catapult method should be used for launching float- 
able airplanes (as distinct from seaplanes) from the decks 
of ships. 

The Voisin Biplane, 1908 

Almost contemporary with the Wright was the Voisin bi- 
plane. The Voisin Brothers, Charles and Gabriel, had been 
experimenting for some years, together with M. Blériot and 
Henry Farman, the experiments being assisted financially 
by M. Archdeacon and M. Henri Deutsch de la Meurthe. By 
the beginning of 1908 the Voisin biplane was flying respect- 
ably, for on March 21 Mr. Farman flew 1% mile at Issy, near 
Paris, and made a turn, and on May 30 the late Léon Dela- 
grange flew for nearly 8 miles at an aerodrome near Rome, 
capping this on September 21, 1908, by flying for 41 miles, 
round the military ground at Issy, without descending. Thus 
the machine was proved successful. 

The Voisin was a big biplane, and, like the Wright, it had a 
front elevator-plane. But, unlike the Wright, it had a big 
box-kite tail on which the rudders were mounted. The wings 
also had vertieal partitions, the whole theory of the machine 
being based on that of the box-kite. It had no lateral con- 
trols, as the vertical partitions were supposed to keep it steady, 
which they did up to a point, but it was practically unfiyable 
in any wind above a zephyr. The first machine had a 50 hp. 
8-cylinder Antoinette engine, and the latter ones a 40 hp. 
Vivinus, an ordinary motor-car engine, heavy but reliable. 

When the famous Gnéme rotary engine appeared in 1909 the 
first of them was fitted to a Voisin biplane by M. Louis Paul- 
han, who, later on, won the Daily Mail £5,000 prize for the 
London-Manchester flight. On this Gnéme-engined Voisin M. 
Paulhan abolished all previous records for distance and dura- 
tion at the Reims Meeting in August, 1909. 

A notable feature was the fact that the under-carriage, the 
tail-booms, and much of the internal structure were made of 
steel tubing, and today steel tubing is coming more and more 
into favor. The machine was heavy and clumsy, and not till 
the rotary Gnéme engine was introduced in 1909 did it ever 
put up a respectable performance. Thereafter various altera- 
tions in design were made, but the Voisin was never manufac- 
turede in numbers until 1915, when the firm brought out a big 
bomb and gun-carrying biplane, strong and heavy, which, 























despite its comparative clumsiness, did useful work. This 
machine retained unmistakable Voisin features, especially 1's 
tubular structure. 

The elevator control of the Voisin was operated by a rod 
from the front elevator to a wheel in front of the pilot, which 
was pushed forward to push the nose of the machine down, 
and pulled back to pull it up, a perfectly natural motion, easy 
to learn. The rudders were worked by wires leading to 4 
pivoted bar on which the pilot’s feet rested. Pushing the right 
foot steered to the right, pushing the left foot steered to the 
left, also a natural motion. The Voisin may be set down 8 
the father of all “ pusher” airplanes—that is to say, machines 
with the engine and its air-serew behind. 
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The Bleriot Monoplane “Type XI,” 1909 


During 1908 M. Louis Blériot had been experimenting with 
monoplanes, in which he departed from his former cooperator’s 
jdeas by putting the engine in the nose of the machine with 
a tractor-screw in front of it. He also made a more or less 
fish-form—or stream-line—body, with the tail and elevator- 

lanes horizontally, and the rudder vertically fixed at the rear 
end of it. This was the first suecessful “ tractor” airplane, as 
opposed to the “ pusher.” 

In 1908 M. Blériot achieved some success, but it was in 1909 


J | 











that he really came to the fore. His “ Type XI” machine is 
the prototype of all successful monoplanes. In this he incor- 
porated the Wright idea of warping the wings to give lateral 
control, and so produced the first airplane to be thoroughly 
controllable in all directions. On the first of this type, with 
a 28 hp. Anzani air-cooled engine, M. Blériot himself flew the 
Channel on July 25, 1909. So far advanced, in fact, was this 
“Type XI” model of 1909 that exactly the same design of 
machine, except for a few structural details, was the first to 
loop the loop as a matter of custom in 1912. After 1909, 
when fitted with Gnome or Le Rhone rotary engines, the per- 
formance of the machine was greatly improved, and several 
of them were still in use in the early days of the war in 1914. 
Ultimately the type was killed by the need for high speeds, 
as the Blériot under-carriage, excellent for its purpose, could 
not be made so as to be pushed rapidly through the air. 

In his monoplanes M. Blériot introduced the “ stick” form 
of control, in which moving the control-stick forward or back- 
ward moved the nose of the machine down or up. Moving the 
stick to the right pushed the right wing down, moving it to the 
left pushed the left wing down. The rudder was worked by 
the feet, as in the Voisin. Thus a natural movement was given 
to all the controls, and a great step forward was made. 


The Avro Triplane, 1909 
While these events were taking place in France little was 
done in England, but a young marine engineer named Aylwin 
Verdon Roe was experimenting under strictly limited condi- 
tions. Despite these drawbacks, he got off the ground on a 





“canard” type biplane in 1908, and during the autumn of 
that year he proceeded to build a tractor triplane. By the 
summer of 1909 he had it completed, and in June he flew it 
over Lea Marshes. His power plant was a 9 hp. J. A. P. motor- 
eyele engine, the lowest power which has ever flown an air- 
plane. It was also the first successful triplane. 

The machine had warping wings, tail elevators, and a rudder 
astern. In general lines and arrangement it is the prototype 
of all the modern tractor biplanes and multiplanes. The con- 
trol was by stick and rudder-bar, much as in the Blériot, and 
as now used on nearly all airplanes. 

This little machine was considerably developed during 1909 
and 1910, so that by 1910, with an 8-cylinder J. A. P. engine it 
had become a really good flying machine. Then Mr. Roe aban- 
doned the triplane in favor of the biplane, which he fitted with 
a British-designed Green engine of the vertical-cylinder type, 
and once more set a new fashion. Thereafter the triplane 
practically disappeared, till it was revived by British, French 
and German designers during the war—chiefly experimentally, 
for it has never become an accepted standard type. 

Considerable space has been devoted to these first four air- 
planes, because from them are derived in one respect or an- 
other all succeeding types, as will be appreciated as we proceed 
with the study of their development. 
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The Farman Biplane, 1909 


While M. Blériot was developing his monoplanes, Henry 
Farman also dissociated himself from the Voisin Brothers, and 
began experimenting on his own account. The result of his 
experiments was first seen at the Great Reims meeting in 
August, 1909, when his Gnéme-engined biplane appeared. 
Like the Voisin, it had a front elevator stuck out forward, but 
the vertical partitions had disappeared from the wings though 
retained in the tail. The whole machine was built of wood, 
so that it was very much lighter than the Voisin. 





Its most remarkable step forward, however, was the use of 
balancing flaps—usually ealled “ ailerons,” or little wings—let 
into the rear edge of the end of each wing. These ailerons 
were pulled down on one side to give that side extra lift when 
the machine tilted down on that side. Thus the ailerons had 
the same effect as warping the wings, and, as it then became 
unnecessary to twist the wing itself, it became possible to build 
the whole wing structure as a fixed box-girder structure of 
wood and wire, lighter and stronger than was safe with a 
warping wing. 

For this reason aileron control is used on all modern air- 
planes on active service. 

The Farman biplane was fitted with the stick control used 
by M. Blériot, the stick working wires fore and aft for the 
elevator and laterally for the ailerons. A rudder-bar for the 
feet operated the rudder wires. So here we had the beginning 
of the modern idea of a “ pusher” biplane. 


The Antoinette Monoplane, 1909 


Another great machine of 1909 was the Antoinette mono- 
plane, evolved from the early experiments of MM. Gastambide 
and Mangin, and designed throughout by the famous engineer, 
M. Levavasseur, both airplane and engine. On one of these 
machines the late M. Hubert Latham only just failed to fly 
the Channel before M. Blériot. However, by the time of the 
Reims meeting in August it was in full working order, and 
during the last few days of the month there was a continual 
fight for the distance and durations “ records ” between Latham 
on the Antoinette, Paulhan on the Voisin, and Henry Farman 
on the Farman. The Antoinette was much the faster, but its 
engine always failed to hold out long enough to beat the 
others. However, the Antoinette showed itself in other ways 
to be the finest flying machine of the period, and it has never 
been surpassed for beauty. 

It was the first machine in which real care was taken to 
attain a proper stream-line form in the body, and at the same 
time to make a proper engineering structure. The wings were 
orthodox king-post girders. The body was largely a box- 
girder composed of three-ply wood. The tail was designed like 
the feathering of an arrow. 











Unfortunately, the internal structure of later machines was 
bad, and many broke in the air, with fatal results. Also the 
control was most difficult to learn. One wheel worked the 
warping of the wings, another worked the elevator, and there 
was a rudder-bar for the feet. Consequently, the machines 
never became popular, and the last of them vanished in 1912. 
Nevertheless, the machine marked an epoch in that it was the 
first “ eyeable” airplane, and it is a curious mechanical fact 
that a mechanism or an engineering structure which is fully 
developed and correct as a whole is also good to look at. 
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The Breguet of 1910 


The year 1910 was somewhat bare as regards development, 
but it produced one distinct step forward—namely, the arrival 
of the tractor biplane, which is now the preponderating type 
in all countries. 

The first machine of this type was designed by M. Bréguet, 
a rich French engineer, who had begun experimenting in 1908 
or earlier. His first really successful machine appeared late 
in 1910. Early in the year he produced a primitive version 





of it, which was nicknamed the “ Coffee Pot,” as it was 
sheathed entirely in aluminum, and looked like a tin pot. This 
developed later into the type illustrated, which survived with 
minor alterations until the outbreak of war. During the war 
various Bréguets have appeared, both “ tractors” and “ push- 
ers,” and today the modern Bréguet is one of the best machines 
in the French service. 

The machine shown had many interesting features. It was 
almost entirely composed of steel tubes, covered with aluminum 
plates—which led the uninitiated to call it an “ armored war- 
plane,” which it was not. The tail, which was one piece with 
the rudder, was carried on a huge steel universal joint at 
the tip of the body, so that it swiveled up or down or side- 
ways in answer to the controls. The wings had one enormous 
steel tubular spar, and consequently only one row of inter- 
plane struts. The controls were interesting. There was one 
wheel on the top of a pillar. Fore and aft rocking of the pillar 
controlled the elevator, rocking it sideways warped the wings, 
rotating the wheel operated the rudder. The arrangement was 
quite natural, and might have become universal practice but 
that by this date so many people could fly and all were used 
to the rudder-bar system. 

The under-carriage had a wonderful oleo-pneumatie spring 
arrangement, which was highly satisfactory, and was the fore- 
runner of many similar efforts, not yet perfected, which will 
come into their own in peace time when we can afford to carry 
a little extra weight on our great aerial liners. 

The whole machine was enormously heavy, but it and its 
successors were fast and great weight-lifters. In fact, a 
Bréguet of later date lifted 10 (selected) passengers at once. 
Beeause of sundry minor defects in detail the machine never 
became popular, but it was certainly the first step toward the 
big tractor biplane of today. It is also of interest because a 
Bréguet seaplane was built very early in 1913 with a 200-hp. 
Salmson engine, and thus was practically three years ahead of 
its time in ideas of engine-power. 

The Avro Biplane of 1910 


Reference has already been made to the Avro Biplane. The 
first of these appeared late in 1910 with a little 35-hp. Green 
water-cooled engine. It was a small machine, astonishingly 





lightly constructed, but it proved to be exceedingly strong. 
Some of the leading people in the Flying Services today 
learned to fly on it, and it made numerous cross-country 
flights, one to Brighton and back. In its essential principles 
it was identical with the modern tractor biplanes. It marked 
a distinct step forward in that it showed the way toward the 
small, fast fighting biplanes of today, and also toward the 
bigger biplanes with fixed-cylinders, water-cooled engines. 


The Henry Farman of 1911 


The year 1911 produced two remarkable developments. The 
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first was the abandonment by Henry Farman of the front 
elevator, and his adoption of elevator control on the tail alone 
as was already the custom in monoplanes. The result Was 4 
curious-looking biplane retaining general Farman charaeter. 
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istics, but with the pilot and passenger sitting out in front 
of the machine on a thing something like a ladder, and appar- 
ently, like paupers, without any visible means of support. 

These machines showed remarkable increase of speed over 
the older types, owing to the reduction of head-resistance 
through the absence of the big front elevator, with all its 
booms and struts and wires, which actually did no manner 
of useful work. 

Later on this ladder was boxed in with a light framework, 
covered with fabric, somewhat as in the first Voisin, but with- 
out the elevator, and so became what is called a “ nacelle,” 
which is French for cradle. Thus the 1911 Farnam became the 
forerunner of the “ pusher” fighting machines, with a gun in 
front, commonly called “ gun ’buses.” 


The Nieuport of 1911 


The other remarkable step:in 1911 was the monoplane pro- 
duced by the brothers Edouard and Charles de Niéport, more 
commonly known as Nieuport. This machine had a very fat 
body, bluff in front and tapering well aft. The pilot and 





passenger sat close together right inside, with only their heads 
and shoulders visible. 

Everything outside the machine was faired off to the utmost 
degree, so as to reduce head-resistance. The under-carriage 
was reduced to a remarkable extent, consisting only of three 
V’s of steel tube, of stream-line section, connected to a single 
longitudinal skid. 

The result was a very fast machine, which, with only a 
seven-cylinder, 50-hp. Gnome engine, attained a speed of about 
70 miles an hour, and with the double-row Gnome (14 eylin- 
ders of the 50-hp. type, alleged to give 100 hp., but really 
giving about 70 hp.) it reached between 80 and 90 miles an 
hour. In the Gordon-Bennett race in the Isle of Sheppey, the 
winner, M. Weymann, made an average speed of 79.5 miles an 
hour, so that, allowing for the corners, he must have been 
doing roynd about 90 miles an hour on the straights. 

The fat stream-lined, all-inclusive body of the Nieuport was 
distinetly the originator of the body design of the fast tractor 
biplanes of today. 

The Maurice Farman of 1912 

A remarkable machine of 1912, itself a very busy year, 
was the biplane evolved by Maurice Farman, brother of 
Henry Farman. He had long been experimenting independ- 




















ently on lines halfway between the Voisins’ and his brother's. 
The result was the machine illustrated. It represents the ulti- 
mate development of the machine with the front elevator. In 
the British military trials of 1912, with a 70-hp., air-cooled 
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Renault engine, it performed excellently, and it survived as 
a training machine till well on in 1916. 

It was probably the most comfortable machine to fly which 
has ever been evolved, and it was remarkably easy to fly, an- 
swering all its controls admirably. The deep nacelle gave the 
pilot excellent protection, and set a new fashion in nacelle 
design, which was developed in the “ gun ’buses ” of later date. 
On account of the long projecting horns which carried the 
front elevator, it was nicknamed “ the Mechanical Cow,” and 
when Maurice Farman produced a later type without the 
front elevator and the horns, the new type was called “the 
Shorthorn,” while the 1912 type became “ the Longhorn.” 


The First B.E. of 1912 
During 1912 the Royal Aircraft Factory at Farnborough 
produced a notable tractor biplane, designed by Geoffrey 
de Havilland, one of the earliest experimenters in England. 








This machine combined something of the arrangement of the 
1910 Avro, something of the fuselage lines of the 1910 
Bréguet, and a little of the Nieuport tail design, but the detail 
design was entirely Mr. de Havilland’s own. It was very light 
for its size and capacity, and with a 70-hp. Renault engine its 
performance was remarkable. Its speed was about 70 miles 
an hour, and it handled in the air and on the ground in a man- 
ner never before seen. It was the forerunner of a long line 
of R. A. F. designs, through all the range of B. E.’s, on to the 
R. E. series and the S. E. series. 

It may be well to explain here that the initials B. E. orig- 
inally stood for “ Blériot Experimental,” as M. Blériot was 
officially credited with having originated the tractor type air- 
plane. Later B. E. was taken to indicate “ British Experi- 
mental.” The subsequent development into R. E. indicated 
“Reconnaissance Experimental,” these being big biplanes, with 
water-cooled engines and bigger tank capacity, intended for 
long-distance flights. S. E. indieates “ Scouting Experimen- 
tal,” the idea being that fast single-seaters would be used for 
scouting. They are, however, only used for fighting. 

Another R. A. F. series is the F. E., all large “ pusher” 
biplanes, descended from the Henry Farman. ‘The initials 
stood originally for “ Farman Experimental,” but now stand 
for “ Fighting Experimental,”.the type being variants of the 
Vickers “ gun ’bus.” 

The Deperdussin of 1912 


Possibly the greatest achievement of 1912 was the little 
monoplane designed for the Deperdussin firm by M. Béchereau 
and M. Koolhoven, to compete in the Gordon-Bennett race at 
Reims. This was a tiny machine with a 14-eylinder, 100-hp. 





Gnome engine. It won the race, covering 12614 miles in the 
hour—the first time a man had beaten two miles a minute for 
an hour on end. Allowing for corners, its speed must have 
been well over 130 miles an hour on the straight, an uncommon 
speed even today. 

Everything about the machine was stream-lined to the ut- 
most, even to the extent of putting a stream-lined support 
behind the pilot’s head. The under-carriage was reduced to 
two wheels, an axle, and four carefully stream-lined struts. 
his machine was the forerunner of all the very high speed 
arplanes of today. It was also remarkable for having its 
uselage built entirely of three-ply wood, built on a mold with- 
out any internal bracing. ‘The three-ply fuselage was adopted 
i all German fighting machines in 1916-17, and its merits are 
slowly being recognized in this country. 
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The Curtiss Flying-Boat of 1912 


Another remarkable development of 1912 was the Curtiss 
flying-boat, the first American contribution to development 
since the Wrights first flew. Glenn Curtiss, who won the 
Gordon-Bennett race at Reims in 1909 on a very primitive 








biplane, largely by personal skill, had succeeded in getting off 
the water in 1911 with a similar biplane fitted with a central 
pontoon-float instead of a wheeled under-carriage. 

This he developed into a genuine flying-boat, consisting of 
a proper hydro-plane boat, with wings and engine superim- 
posed. From this have evolved all the great flying-boats of 
today, and it is the ancestor of the great passenger-carrying, 
ocean-going boats of the future. 


The Short Seaplane of 1912 


The other type of sea-flying machine also came to maturity 
in 1912, when, after much preliminary experimenting, the 
Short Brothers, of Eastchurch, developed a proper sea-going 
biplane, fitted with twin floats instead of the ordinary under- 
carriage. This, with only an 80-hp. Gnéme engine, was the 
first f ying machine to prove its ability to get off or alight in 














anything of a sea, and today, with 300 hp. or more, it is able 
to face almost anything in which a vessel up to the size of a 
destroyer can travel. 

Successors of this type have carried torpedoes and launched 
them successfully against enemy ships. They have patrolled 
steamer lines, and have escorted food convoys. They have 
sunk submarines, and they have bombed hostile positions over 
100 miles from the sea. These Shorts were the ancestors of 
the small, fast-fighting seaplanes of today, having developed 
both upwards and downwards in the matter of size. 


The Taube of 1912 


Yet another 1912 development was the German Taube-type 
monoplane. ‘“ Taube” means Dove—not necessarily of Peace 
—and the type is so called because the wings are swept back 
and turned up at the tips like those of a pigeon. The origina- 
tors of the type were Herren Wels and Etrich, in Austria, in 








1908. Herr Etrich went to Germany and his design was taken 
up by Herr Rumpler. 

This machine was designed to be inherently stable; that is 
to say, uneapsizable. In this, to a great extent, the type was 
suceessful. If it had room to recover its proper attitude be- 
fore hitting the ground, it generally did so. Other designers, 
such as Mr. Dunne and Mr. Weiss in England, had striven 
likewise for inherent stability, but had failed to get past a 
certain point in development. The Taube went somewhat 
further, owing to greater financial support being obtainable 
in Germany, and the 1912 type survived with modifications 
far into 1915, when it was succeeded by the big German bi- 
planes, possessing more speed and earrying power. Also, 
inherent stability was ultimately attained, with less waste of 
power, by British designers. 

(To be concluded) 


















The system of airscrew propulsion herewith described is the 
invention of Edson F. Gallaudet of Norwich, Conn., who is 
known as a pioneer aviator and airplane constructor. It pur- 
poses to make possible the construction of airplanes fitted with 
a pusher airscrew without having recourse to the attachment 
ef the tail planes by means of outriggers, or tail booms, the 
presence of which generates a not inconsiderable amount of 
parasite resistance. 





Beside this, purely aerodynamic consideration which directly 
affects the efficiency of the airplane, military requirements also 
favor the development of a machine possessing an unrestricted 
are of fire forward, which the synchronized system of firing 
through the blades of a tractor airscrew does not satisfy beyond 
reproach. Indeed, the synchronization of machine guns 
solidarizes the direction of the fire with the axis of the airplane, 
so that, in order to aim his gun, the pilot must head his ma- 
chine straight against the target and no deviation of fire is thus 
possible. 

With the Gallaudet airscrew propulsion this limitation of 
the present fighting plane is so much overcome that an are of 
fire of over 180 deg. becomes available to a machine gun 
mounted forward on the body, as may be gathered from the 
accompanying illustrations. 

In this connection it is interesting to note that high powered 
machines fitted with this system of propulsion have flown 
quite successfully, so the invention may be said to have passed 
the experimental stage. 

The constructional features of the Gallaudet 
propulsion are set forth in the United States Patent No. 
1,262,660 as follows: 

“ My present invention relates to flying machines of the air- 
plane type, and more particularly to the construction of the 
body portion of such machines and to the mounting of the 
propeller thereon. 

“The main object of the invention is to provide a body for 
a flying machine, of stream line form adapted to house and 
protect the motor or motors and associated power mechanism, 
which shall be both strong and light in construction and upon 
which the propeller is so mounted that it will be held rigidly in 
alinement with the power-shaft or shafts, that it will be pro- 
tected largely from injury, and that it will assist in the cooling 
of the one or more motors employed. 


airscrew 
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“ With this end in view the invention comprises certain nove} 
features of construction, arrangement, and combination of 
parts hereinafter fully deseribed and distinctly set forth in the 
appended claims. 

“In the accompanying drawings, which form a part of this 
specification and wherein my improvements are shown, by way 
of illustration merely, as embodied in a biplane machine,— 

“ Figure 1 is a plan view, more or less diagrammatic, of the 
complete machine; Fig. 2, a section on the line 22 of Fig. 1, 
showing the body of the machine in side elevation; Fig. 3, g 
detail, in longitudinal section on the line 33 of Fig. 4, showing 
the mounting of the propeller; and Fig. 4, a transverse section 
on the line 44 of Fig. 3. 

“Referring to the drawings, the machine illustrated com. 
prises, as its principal parts, the upper and lower supporting 
planes W W’, the body B, mounted between the supporting 
planes and provided with suitable running gear, the propeller 
P, and the usual rear elevating planes E E’ and vertical steer. 
ing rudder S. 

“The hollow body of the machine, preferably pisciform or 
torpedo-shaped as shown, is formed by a thin shell of suitable 
material, steel for example, which is made in or divided trans- 
versely into two sections, a forward or main body section 1 
and rear tail section 2, between which the propeller is mounted, 
The forward or main section of the body is provided with a 
suitable cockpit opening or openings 3 in its upper side for- 
ward, for the operator and his assistant, and within this seetion 
is mounted the power mechanism which comprises (as shown in 
dotted lines only) two gas engines M M’ and radiator R and 
fuel supply tank T, the radiator being set across the interior 
of the body in front of the engines. The sides of the tail 
section, which carries the steering rudder and elevating planes, 
are pierced and upset to provide louver-like openings 4 therein, 
or, in place of these openings, the bottom of this section of the 
body may be left more or less open. 

“Within the rear end of the main body section, which is 
reinforced and stiffened internally by three flanged rings 4, 
6, and 7, is mounted a drum 8. This drum, provided with out- 
wardly projecting flange 9 at its forward and inwardly pro- 
jecting flange 10 at its rear ends and an intermediate out- 
wardly projecting flange 11, is held rigidly in place co-axial 
with the longitudinal axis of the body and extending some 
what beyond the end of the main body section by means of two 
sets of radial arms 12 and 13 which are respectively bolted or 
otherwise secured at their outer ends to the flanged rings 5 
and 6 and at their inner ends to the flanges 9 and 11 on the 
drum. A second drum 14, of the same diameter as the first 
and provided with outwardly and inwardly projecting flanges 
15 and 16 at its forward end and with outwardly projecting 
flange 17 at its rear end, is similarly mounted within and sub- 
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stantially flush with the forward end of the tail section of the 
body by means of two sets of radial arms 18 and 19 which ate 
respectively secured at their outer ends to two flanged rings 
20 and 21 attached to the walls of the body section and at thet 
inner ends to the flanges 15 and 17 on the drum. This secon 
drum is preferably closed at its rear end, to prevent the pa* 
sage of air, by a plate 22 which may be provided with suitable 
small openings (not shown) through which to pass the wit 
used for the control of the steering rudder and elevating 
planes. : 
“The two sections of the body (after the propeller and is 
ball-bearings, presently to be described, have been assembh 
and placed in position) are secured together by bolting the 
flanged front end of the drum 14 to the flanged rear end of 











10ve} 
n of 
1 the 


- this 
way 


f the 
ig. 1, 

3, a 
wing 
ction 


com- 
rting 
rting 
eller 
steer- 


‘m or 
itable 
prans- 
ion | 
inted. 
vith a 
e for- 
ection 
wn in 
2 and 
terior 
e tail 
lanes, 
\ereln, 
of the 


ich is 
ngs 5, 
h out- 
y pro- 
e out- 
-axial 
some- 
of two 
ited or 
ings 5 
on the 
e first 
flanges 
jecting 
id sub- 


8 


: ot the 
rich are 
d rings 
at theif 
| second 
he pas 
suitable 
e wires 
jevating 


and its 
sembled 
ing 

d of the 





May 1, 1918 


drum 8, leaving a narrow annular opening in the walls of the 
body between the adjacent ends of its main and tail sections 
within which the blades of the propeller revolve. 

“The propeller (still referring to Figs. 3 and 4) consists 
of a spool or hub 23, provided with gear teeth 24 cut around 
its forward end and two outwardly projecting flanges or an- 
nular plates 25, which is mounted with suitable ball-bearings 
96 to rotate upon the rear end of the drum 8, and blades 27 
(shown as four in number, although the number is not ma- 
terial) which at their inner ends are bolted to the spool be- 
tween the annular plates 25 and project outwardly through 
the opening left in the walls of the body. Between or alter- 
nating with the propeller blades, and similarly secured to the 
spool, are one (as here shown) or more short fan-blades 28, 
and bridge-pieces 29 in the form of segments of an annular 
plate, bearing against the outer ends of the intermediate fan- 
blade or blades, and secured by their flanged ends to the 
propeller blades to bridge the opening left in the walls and so 
maintain the contour of the body. 

“Meshing with the teeth on the forward end of the propeller 
spool is a pinion 30 fixed to the rear end of a power-shaft 31 
which is journaled in ball-bearings 32 and 33 suitably mounted, 
the former in one of the lower radial arms 12 and the latter 
in a corresponding arm 13 which support the forward drum. 
The flanged front end of this shaft is operatively connected 
in any suitable manner, preferably by a cone-clutch or other 
slightly flexible coupling, to the shaft of the engine M. A 
second pinion 30’, also meshing with the teeth of the propeller 
spool, is fixed upon the end of a power-shaft, corresponding 
to the shaft 31, which is similarly journaled in ball-bearings 
mounted in one of the lower radial arms 12 and 13 on the op- 
posite side of the body and coupled to the shaft of the engine 

’ 

“The various parts described may be made of any suitable 
material, but, for the two drums, the propeller spool, and the 
driving pinions, I prefer to use the best chrome nickel steel, 
heat treated. In practice, also, I prefer to stiffen the construe- 
tion by longitudinally cross-bracing each of the two sets of 
radial arms which support the drums, although I have deemed 
it unnecessary to show such cross-bracing. 

“Tt will be seen that by the construction above described I 
secure what is in effect a light armored body, substantially in- 
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closed on all sides and of stream line form, which houses and 
at the same time protects the engines and practically all of 
the power mechanism. The propeller, with only its blades 
projecting outside the body, is not only protected from serious 
Injury but also serves as an exhaust fan to cool the engines, 
Tawing air in at the cock-pit openings and back through the 
radiator past the engines and through the annual channel be- 
tween the drums and the walls of the body, and exhausting it 
through the louver openings in the sides or through the open 
bottom of the tail section. Furthermore, a plura'ity of en- 
gines, One or all of which may be used as desired, are directly 
‘onnected by spur gears to the single propeller, thus securing 
4 maximum of efficiency and elasticity of power, while the 
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power shafts and driving pinions are rigidly held in fixed aline- 
ment with the propeller spool no matter what the stresses to 
which the body of the machine may be subjected. Still other 
advantages will be apparent to a manufacturer or practiced 
operator.” 


The Claims 


“1. In a flying machine, an elongated body which is sub- 
stantially inclosed on all sides, a gas engine mounted within 
the body, a radiator for the engine set entirely across the in- 





terior of the body forward of the engine, and a propeller which 
is mounted within the body to the rear of and in operative con- 
nection with the engine and with blades projecting outwardly 
through a transverse opening in the walls of the body and is 
adapted to draw air through the radiator and assist in the 
cooling of the engine. 

“2. In a flying machine, an elongated rearwardly tapering 
body the walls of which are formed by a steel shell substantial- 
ly inelosing it on all sides and power mechanism including a 
propeller and a gas engine and a radiator therefor mounted 
within the body, the radiator being set entirely across the body 
in front of the engine and the propeller being mounted to the 
rear of the engine co-axial with the longitudinal axis of the 
body with blades projecting outwardly through a transverse 
opening provided therefor in the walls and adapted to serve 
as a fan to assist in the cooling of the engine. 

* 3. In a flying machine, a hollow pisciform body, a plurality 
of gas engines mounted side by side within the body, a radiator 
for the engines set across the interior of the body forward of 
the engines, a propeller mounted within the body to the rear of 
the engines with blades projecting outwardly through a trans- 
verse opening in the walls of the body and adapted to draw 
air through the radiator and past the engines, and means for 
operatively connecting one or all of the engines with the 
propeller. 

“4. In a flying machine, an elongated and substantially in- 
closed hollow body, a propeller mounted within the body 
co-axial with its longitudinal axis and with blades projecting 
outwardly through a transverse opening provided therefor in 
its walls, a plurality of engines mounted within the body, and 
means located within the body for operatively connecting each 
or all of the engines with the propeller. 

“5. In a flying machine, an armored body substantially of 
stream line form, a propeller mounted within the body co-axial 
with its longitudinal axis and with blades projecting outward- 
ly through a transverse opening in its walls, a plurality of 
driving shafts geared to the hub of the propeller and mounted 
to rotate in bearings rigidly secured in position relative to the 
bearings of the propeller, a plurality of engines mounted 
within the body, and means for coupling each engine with one 
of the driving shafts. 

“6. In a flying machine, an elongated hollow body of sub- 
stantially stream line form divided transversely into front and 
rear sections, a hollow cylindrical drum rigidly mounted within 
the adjacent ends of the two body sections coaxial therewith 
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and serving to unite them together, and a propeller mounted to 
rotate upon the drum with blades projecting outwardly be- 
tween the adjacent ends of the body sections. 

“7. In a lying machine, an elongated hollow body of sub- 
stantially stream line form divided transversely into front and 
rear sections, a hollow cylindrical drum rigidly mounted within 
the rear end of the front body section, a propeller mounted to 
rotate upon the drum immediately behind the rear end of the 
front body section, a driving shaft geared to the hub of the 
propeller and mounted to rotate in bearings rigidly secured 
between the drum and the walls of the body section, and means 
for securing the rear body section to the drum immediately 
behind the propeller. 

“8. In a flying machine, an elongated rearwardly tapering 
body with walls formed by a shell which is divided transversely 
to form a forward main body section substantially symmetrical 
in transverse section and a rear tail section, a drum which is 
rigidly mounted co-axially within and extends slightly beyond 
the rear end of the main body section and to the rear end of 
which the tail section of the body is secured so as to leave a 
narrow transverse opening between the forward edge of its 
walls and the rear edge of the walls of the main body section, 
a propeller which is mounted to rotate upon the rear extended 
end of the drum with blades projecting outwardly through the 
opening between the adjacent edges of the walls of the main 
and tail body seetions, and means for operatively connecting 
the propeller to a source of power located within the forward 
main body section. 

“9. In a flying machine, an elongated rearwardly tapering 
body with walls formed by a shell which is divided transversely 
to provide a forward main body section and a rear tail section, 
a drum which is rigidly mounted by means of radial arms co- 
axially within and extends slightly beyond the rear end of the 
main body section and to the rear end of which the tail section 
of the body is seeured, a propeller which is mounted to rotate 
upon the rear extended end of the drum with blades projecting 
outwardly through an opening left between the adjacent edges 
of the walls of the main and tail body sections, and a power- 
shaft geared to the propeller which is journaled in bearings 
mounted in the radial arms which secure the drum and is 
adapted to be operatively connected to the shaft of an engine 
located within the forward main section of the body. 

“10. In a flying machine, a hollow pisciform body which is 
divided into front and rear sections, a drum which unites the 
two body sections and provides a bearing for a_ propeller 


co-axial with the longitudinal axis of the body, and a propeller 


mounted to rotate upon the drum which has propeller blades 
extending outwardly between the two body sections beyond 
their walls and, intermediate said blades, bridging pieces 
adapted to maintain the contour of the body and fan blades 
extending outwardly to the bridging pieces. 

“11. In a flying machine, an elongated rearwardly tapering 
body which comprises an inclosed forward main body section 
adapted to reeeive and house the power mechanism and a rear 
tail section which is secured to the forward section near the 
longitudinal axis of the body so as to leave a narrow trans- 
verse opening in the walls between the adjacent ends of the 
two sections, a propeller which is mounted co-axially within 
the body opposite and with propeller blades projecting out- 
wardly through the said opening in its walls and is provided 
intermediate the propeller blades with fan blades and with 
bridge-pieces adapted to bridge the opening therein and main- 
tain the contour of the body, and a power-shaft geared to the 
propeller which is journaled in bearings holding it rigidly in 
position parallel to the axis of the propeller and is adapted 
to be operatively connected by a flexible coupling to the shaft 
of an engine located in the forward main section of the body. 

“12. In a flying machine, an elongated rearwardly tapering 
body which is substantially inclosed and armored by a steel 
shell divided transversely into a forward main body section 
adapted to receive and house the power mechanism and a rear 
tail section, a steel drum which is rigidly mounted bv means of 
radial arms ¢o-axially within and extending slightly beyond the 
rear end of the main body section and to the rear end of which 
the tail section of the body is seeured, a propeller which is 
mounted to rotate upon the rear extended end of the drum with 
its blades projecting outwardly through an opening left be- 
tween the adjacent edges of the walls of the main and tail body 
sections and which intermediate its blades is provided with fan 
blades and with bridge-pieces adapted to bridge the said open- 
ing left in the walls and maintain the contour of the body, and 
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a power-shaft which is geared to the propeller and journaled 
in bearings holding it rigidly in position parallel to the axis 
of the propeller and is adapted to be operatively conneeted 
to the shaft of an engine located in the forward main section 
of the body. 

“13. In a flying machine, a hollow body of substantially 
stream line form divided transversely into two sections, 4 
hollow cylindrical drum of smaller diameter rigidly mounted 
within the inner end of one body section co-axial therewith and 
projecting therefrom, means uniting the other body section to 
the projecting end of the drum, a propeller mounted to rotate 
upon the drum between the two body sections, a driving shaft 
geared to the propeller and journaled in bearings located 
within the first mentioned body section and rigidly secured in 
position relative to the drum, an engine mounted within the 
first mentioned body section, and means for flexibly coupling 
the engine with the driving shaft. 

“14. In a flying machine, a hollow body of substantially 
stream line form divided transversely into two secticns, a hol- 
low cylindrical drum of smaller diameter rigidly mounted 
within the inner end of one body section co-axial therewith and 
projecting therefrom, means for uniting the other body section 
to the projecting end of the drum, two driving shafts geared 
to the propeller and journaled in bearings located within the 
first mentioned body section and rigidly seeured in position 
relative to the drum, two engines mounted within the first men- 
tioned body section, and means for flexibly coupling each 
engine with one of the driving shafts. 

“15. In a flying machine, an elongated hollow body divided 
transversely into two sections, a hollow cylindrical drum of 
smaller diameter rigidly mounted within the adjacent inner 
ends of the two body sections co-axial therewith and serving to 
unite them together, a radiator set across the interior of the 
body and an engine mounted within one of the body sections, 
and a propeller mounted to rotate upon the drum between the 
two body sections and operatively connected with the engine.” 


Book Review 


Minirary AEROPLANES. 1918 Edition. By Grover C. Loening, 
B.Se., A.M., C.E. ($4.75. 202 pp., fully illustrated.) 


“Military Aeroplanes,” by the author of “ Monoplanes and 
Biplanes,” is known to every serious student of aviation as 
one of the classies that grace the aireraft literature, and with- 
out which no aeronautical library may be said to be complete. 

The 1918 edition of this book, which has just come off the 
press, marks a considerable expansion on earlier issues, while 
retaining all of the distinguishing features which have caused 
“ Military Aeroplanes ” to be recognized at large as one of the 
most valuable textbooks for student aviators, as well as an 
important reference work on airplane design. 

Although the original text has not been altered to any eX 
tent, some very valuable chapters have been added thereto, 
and numerous illustrations of modern airplanes have also been 
incorporated. Among the latter one may mention the Porte 
flying boat, developed by the British Admiralty ; the British 
S.E.5 pursuit biplane, the Handley-Page machine, ete. 

A chapter, unusually well illustrated by descriptive dit 
erams, has been set aside for a discussion of the maneuvers 
involved in flying and “stunting.” This chapter should prove 
of particular interest to student aviators, who will find therel 
a satisfactory explanation, well supported by diagrams, 
such maneuvers as stalling, climbing, diving, skidding and 
side-slipping, the inversion of rudder and elevator, the feel of 
a proper turn, climbing on turns, the Immelmann turn, loop- 
ing, nose spinning, ete. 

While “Military Aeroplanes” cannot be called an ee 
mentary book because of the comprehensive manner in which 
the subject is covered, and also because of the valuable aero- 
dynamic formulae it contains, the language used throughout 
has the merit of great clearness, so as to be wholly within the 
province of every serious student of aviation. One may ad 
that the new edition is sufficiently different and enhanced 
value as regards previous issues to warrant its study by all 
those who have read the latter. 

In view of the above the book may be warmly recommended 
to all students who desire to acquire more than an elementary 
knowledge of the science of flying. 
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The Model C.V Albatros Biplane*—Continued 


It has been said before that the Albatros biplane belongs to 
the German C-class, that is to say, is a general utility machine 
yariously used for fighting, reconnaissance, artillery spotting 
and photography, and is therefore not to be considered a 
bombing machine. It is, however, provided with racks for a 
small number of bombs—four, to be exact—presumably for 
use in case of emergency when a suitable target might present 
itself. Fig. 25 is a diagramatic perspective view of the bomb 
racks and bomb gear. The bombs are secured underneath the 
main tank in the pilot’s cockpit, but they are released by the 
gunner in the rear cockpit by means of a small lever and 





; NX 
1D) (65 

mw > 

er 


DETAILS OF THE BoMB GEAR 


Fig. 25. 


quadrant shown in the upper right-hand corner of Fig. 25. 

The bomb racks are in the form of sheet steel supports, 
against the bottom of which rest the nose and the tail of the 
bombs respectively. These brackets are secured to transverse 
members in the bottom of the body, which have been omittted 
in the drawing for the sake of clearness. The bombs them- 
selves are supported by a steel strap or band, passing under- 
neath and approximately under the middle of the bombs. At 
one end straps are hinged, while at the other they are provided 
with an eye, which is secured in the hook under the release 
trigger. The sketch in the upper left-hand corner of Fig. 25 
shows in more detail the hook in which the eye of the strap 
rests, and the trigger by means of which the strap is released. 
The trigger is pivoted near its center, and has an upward 
projection to which is attached a small coil spring resting in 
a groove in the base supporting the hook. When the cam on 
the transverse shaft presses down the rear end of the trigger, 
the front end moves upward against the tension of the coil 
spring mentioned above, thus releasing the strap and with it 
the bomb. 

As regards the cams which operate the bombs these are 
mounted across the bottom of the body. There are four cams, 
each operating its trigger, but the gearing of the camshaft is 
such that it requires five pulls on the lever in the gunner’s cock- 


* Courtesy of Flight. 
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pit to rotate the shaft through a complete revolution. One of 
these pulls of the lever has no corresponding cam on the shaft, 
and has, it appears, the scope to provide an equivalent of 
a safety catch. When all the bombs are in place the first pull 
on the lever does not release a bomb, but merely brings the 
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eam for bomb No. 1 into position, ready to press, on the next 
pull of the lever, the trigger for the first bomb. This has 
evidently been done as a precaution against accidentally re- 
leasing a bomb until the machine is approaching an objective. 

We now come to consider the method of operating the trans- 
verse camshaft. Near the right-hand side of the body there is 
mounted on the camshaft a small ratchet having five teeth as 
shown in the bottom right-hand corner of Fig. 25. On this 
ratchet is a small cam, roughly of cone shape. This cam en- 
gages with grooves in the pulley around which passes the 
operating cable. A small leaf spring engages at the proper 
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moment with the notches in the ratchet and prevents the shaft 
from rotating in the reverse direction. One end of the 
operating cable is attached to a coil spring secured to the side 
of the body, and passes from there around the pulley to the 
lever in the gunner’s cockpit. Assuming that the first cam is 
in position ready to release its bomb, a backward pull on the 
lever rotates the pulley and with it the ratchet and camshaft 
thus pressing down the trigger of one of the bomb racks and 
releasing a bomb. When the gunner releases the lever this is 
pulled forward to its normal position by the spring on the side 
of the body. The little leaf spring engaging with the ratchet 


SECTIONS, TO SCALE, OF THE LEADING EDGE, MAIN 
SPARS AND FALSE SPAR 


prevents this and the shaft from following the pulley round 
in the opposite direction, and the cam on the ratchet sliding up 
the sloping bottom of one of the five grooves in the face of 
the pulley forces the pulley away from the ratchet against 
the compression of a small coil spring shown in the sketch. By 
the time the lever has reached its forward position, the pulley 
has revolved to such an extent as to bring the cam on the 
ratchet into the next groove in the pulley, and when the lever 
is again pulled the whole action is repeated. The sketch will 
probably help to make the action clear. 

In addition to a bomb release lever, there is in the gunner’s 
eockpit another lever, the function of which appears to have 
been to engage and disengage a clutch near the engine, by 
means of which a drum is operated carrying the aerial of the 
wireless. In the bottom of the gunner’s cockpit, near the left- 
hand side, is an octagonal opening in the floor, in which, so far 
as can be made out, the camera was mounted. The compass, 
so as to be visible from both cockpits, has apparently been 
mounted in a circular opening in the right-hand lower main 
plane. 

We now come to deal with the wings of the Albatros. These 
are, generally speaking, of the construction favored by the 
Albatros designer, that is to say, the front spar is well forward 
close to the leading edge, and the rear spar is approximately 
half-way along the chord. In addition there is a third false 
spar, which is not, however, connected up to the body, nor sup- 
ported by any struts, and which cannot therefore be considered 
as taking any particularly important part of the load. It will, 
therefore, be realized that the rear main spar may at small 
angles of incidence, when the center of pressure moves back- 
wards, be called upon to support all or nearly all of the load. 
This has evidently been guarded against in the Albatros by 
making the rear spar of generous proportions. Both main 
spars are made of spruce, and are of the box type, consisting 
of two halves spindled out and glued together with a hardwood 
tongue running through both flanges. The ribs are of I-section 
with spruce webs and ash flanges. Between the main spars 
false ribs are employed half-way between the adjoining main 
ribs, so as to better preserve the curvature of the wing for this 
distance. 

The general arrangement of the upper left-hand wing is 
shown with dimensions in Fig. 26 from which the general lay- 
out of the wing will be clear. The internal drift wiring is in 
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the form of five bays, the compression struts for this wiring 
being in the form of cireular section steel tubes. In the two 
inner bays both drift and anti-drift wires are in duplicate and 
are approximately 12S. W. G. The next two bays have single 
wiring, also of 12 S. W. G. 

The attachment for the compression tubes and the drift and 
anti-drift wires is shown in Fig. 27. A box of thin sheet steel 
surrounds the spar at this point and is bent over and bolted ag 
shown in the small section in Fig. 27. On the inner face of 
the spar this sheet steel box has two wiring plates stamped 
out, which receive the drift and anti-drift wires. A ‘short 
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Fig. 30. GENERAL ARRANGEMENT OF A WING-FLAP 


cylindrical distance piece is welded on to the box, and around 
this fits a short tubular sleeve held in position by a split pin. 
This sleeve forms a socket for the tubular compression strut. 

Vertically the spar is pierced at this point by three holes 
for the bolts securing the interplane strut and the two inter- 
plane cables. The attachment for the latter is shown at the 
bottom of Fig. 27. The base plate has machined in it two 
recessed circular openings which receive the two terminals for 
the cables. These terminals are prevented from rotating by a 
small rivet as shown in the sectional view. In order to further 
strengthen the spar at the point where it is pierced by these 
three bolts, the spar is left solid for a short distance on each 
side of the box, and packing pieces are interposed between the 
box and the spar, so as to bring it up to an approximately 
rectangular section in order to get the bolts coming through 
the spar and base plate at right angles. 

In Fig. 28 are shown sections to seale of the two main spars, 
the false spar and the leading edge. The trailing edge is, as 
in the majority of German machines, in the form of a wire. 

Fig. 29 shows the shape and dimensions of the wing section. 
As in nearly all German machines, the camber is, it will be 
seen, extremely great both as regards the upper and lower 
surface. 

The precise object of employing such a wing section is not 
at once apparent, but it should be remembered, that generally 
speaking the German machines carry a comparatively great 
load per square foot of wing surface, and the probabilities are 
that the section has been designed with a view to enable the 
wing to support this high load at comparatively great altitudes 
and has therefore probably an excess resistance at lower levels. 
This is not quite clear, however, and it would be extremely 
interesting to have the results of wind tunnel tests on some of 
these German sections. 

Superficially the section does not impress one as_ being 
particularly efficient, but wind tunnel tests might reveal the 
fact that it is a good section for carrying high loading at 
considerable altitudes. 


Fig. 30 shows some details of the upper left-hand wing 
near the tip and also the general arrangement of one of the 
ailerons. As will be gathered from this perspective view the 
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wing flaps are built up of steel tubing throughout and each 
aileron is balanced by a forward projection not, as in the 
Gothas, outside the tip of the main wing, but working in an 
opening in the main plane. As in nearly all German machines, 
the aileron is not hinged to the rear spar, but to a third false 
spar situated between the rear main spar and the trailing edge. 
The method of hinging the aileron will be clear from the detail 
section and elevation, Fig. 31. A steel clip is bent over the 
tube of the aileron and has its forward ends bent into grooves 
in wood blocks on the front face of the spar, much in the same 
manner as was employed in the case of the elevator hinge and 
described when dealing with that member. As in the case of 
the elevator the fabric covering of the wing flaps is attached to 
wood blocks serewed to the tube. 

The crank lever for operating the wing flap is in the form 
of an elliptical section tube tapering towards its ends. Each 
half of this crank lever carries three wiring clips, as shown 
at B. It will be seen that by providing three clips on each 
end instead of one, a means for varying the gearing of the 
wing flap control is furnished. If a pilot wishes the machine 
to be fairly sensitive on the lateral control he will naturally 























Fig. 31. 


DETAILS OF THE WING-FLAP CONSTRUCTION 


attach his wing flap cables to the inner clips since thereby a 
movement of the control lever will result in a larger move- 
ment of the wing flap. On the other hand, if he prefers to 
have a large movement on this control lever without too great 
corresponding angularity of his wing flaps, he will attach his 
cables to the outer clips, as this will result in a “ gearing 
down” of the wing flap. 

The forward end of the wing flap crank lever works in a 
slot between two closely spaced ribs. At this point the ribs 
are strengthened by making them of the box type for their 
rear portion, and the ash flanges of the ribs are left wider 
over this portion, while being reduced to their normal width 
from the rear spar forwards, as indicated in the sketch. At 
this point also oceurs the strut and lift cable attachment. This 
strut being the last, there is only one cable instead of the two 
occurring where the inner struts are attached. 

The spar box and strut and cable attachment is indicated 
in the detail sketch at C. The tubular compression strut is 
secured in the same manner as that of the fitting previously 
referred to. 

As previously pointed out, the trailing edge of the Albatros 
wings is in the form of a wire and the method whereby the 
outer main rib is prevented from bending sideways is il- 
lustrated in the sketches at D and E. In addition to the wire 
forming the trailing edge, there is another wire running par- 
allel to it and carried right through the wings, the object of 
which appears to be to provide a counterpoise capacity. The 
Wiring in the Albatros is not extensive, and in the ease of the 
body it is absent altogether. It therefore appears probable 
that the thin cables running along the wings and the longerons 
of the body serve the purpose of providing the necessary 
amount of wiring, otherwise one is at a loss to account for 
their function. 
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It has always been customary for German airplane designers 
to provide some easy means for quickly detaching the wings 
from the body, and the present Albatros is no exception from 
the rule in this respect. The cables themselves are not, it is 
true, fitted with the quick release devices one finé3 on the L. 
V. G. for instance, but the spar attachment has been designed 








Fig. 32. THe Spar-Box AND ITs ATTACHMENT TO THE Bopy 


to facilitate the removal of the wing, even if that of the cables 
has not. In Fig. 32 is shown the spar box and its attachment 
of the lower wing. 
the spar, and has in its end a slot into which fits the lug 
secured internally as shown in the sketches, and the spar itself 
has in its end saw cuts accommodating these ribs. 


A sheet steel box surrounds the root of 


Welded to the side of the spar box is a socket forming a 


bayonet joint, into which fits a pin fitted with a small spiral 
spring. The spar is held against the side of the body with the 
lug projecting into the spar box, and the pin is inserted and 
given a twist so as to bring the projections on the pin into 
the notches in the bayonet joint, and the spar is secured. For 
removing the wing all that has to be done is to press the pin 
slightly against the action of the spiral spring, give it a twist 
and put it out of its socket, and the spar can be withdrawn. 
The spar is secured to the spar box by screws, and the box is 
further se¢ured against tensional loads by a steel strip about a 
foot long running along the face of the spar and anchored at 
its other end by a bolt passing horizontally through the spar. 


As the lower wing spars are subject, in addition to the bend- 


ing moment owing to the lateral load on them, to tension, the 
attachment to the body has to be such that it will resist a 
tensional load as well. The method of doing this is shown in 
the right-hand sketch in Fig. 32. The lug to which the spar 
is attached fits into a recess in the base plate formed by stamp- 
ing. The axial pull is transmitted across the bottom of the 
body via the brackets and strips shown, which are bolted to the 
base plate holding the lug. In order to prevent the lug from 
turning it is riveted by four rivets as indicated. 


(To be continued) 
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First Lawson Aircraft Factory, April, 1917 
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Third Lawson Aircraft Factory, April, 1918 
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The Progress of Aviation in South America 


The accompanying illustrations show various phases of the Those killed were Captain José Alarcon, of the Bolivian army, 


aviation activities of the Argentine Republic. 
the top shows part of the training squadron of the military 
flying school at El Palo- 
mar, while the lower 
picture shows a Rump- 
ler Taube that was im- 
ported prior to the war 
from Germany. The 
middle pieture gives a 
view of the workshop 
annex of the military 
flying school. 
Aceordinge to Avia- 
cao, the flying school at 
El Palomar, near 
Buenos Ayres, certifi- 
eated, during 1917, : s to Bolivia. 
eighteen Argentine ofli- The endeavors of the 
cers and non-commis- Argentine Republic to 
sioned officers, and two build up an air fleet 
Bolivian and two Peru- are obviously ham- 
vian officers as aviators. pered by the difficulty 
During the same period of importing modern 
the flying school at airplanes and aero-en- 


‘Quilmes certificated five Cn eee ae gines from Europe or 
civilians as aviators. AVIATION a PALOMAR the United States, so 
The total number of that for the training of 
aviator certificates delivered by the Aero Club Argentino up aviators only copies of pre-war machines and second-hand en- 
to 1918 is 133. gines are available. 

The flying matériel of El Palomar aerodrome consists of six Brazil, on the other hand, is also making a great effort to 
50 hp. Farman biplanes, three 80 hp. Blériot monoplanes, one create a fifth arm, and sinee that country entered the war a 
$0 hp. Deperdussin monoplane, one 80 hp. Morane-Saulnier number of Brazilian naval aviators have been sent to a Brit- 
parasol, and one 100 hp. Rumpler Taube. The workshops of ish flying school for training in “ stunting.” 
the school are now building five 80 hp. Blériot type monoplanes Publie subseriptions have also been started in several Brazil- 
and one Morane-Saulnier “ altitude type’? monoplane ian states for the purpose of purehasing a number of air- 

Two fatal accidents oceurred during 1917 at El Palomar. planes for service with the Federal Army. 


The picture at on Jan. 23, and Sergt. Angelo Albornoz, of the Argentine 


army, on Dee. 26. Both were killed in training. 

There are at pres 
ent fifty-three aero-en- 
g ines in Argentina, 
which number is ¢on- 
sidered sufficient for 
the needs of the ma- 
chines which are ey- 
pected to be built for 
training purposes by 
the military workshops. 
During 1917 eight aero- 
engines have been ex- 
ported to Uruguay, 
three to Chile, and one 



































AN ARGENTINE “ TauBE” ImMpoRTED BEFORE THE WAR FROM GERMANY 
Central News Photo Service 
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Digest of the Foreign Aeronautical Press 


Flight (London), April 4, 1918 


The Sopwith Triplane—The following description of the 
Sopwith fighting triplane appeared in the German aviation 
magazine Flugsport: 

The body with tail plane and rudder is the same as that of 
the small Sopwith single-seater biplanes. The three wings 
have a span of 8.07 m. and a chord of 1 m. The lower and 
middle wings are attached to short wing sections on the body, 
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PLAN VIEW 


while the upper plane fits to a center section supported by 
struts from the body. . 
Both spars of the upper wing are left solid, while those of 
the lower and middle wings are of I-section. The interplane 
struts, which are of spruce and of streamline section, run from 
the upper to the lower wing, and the inner ones from the 
upper wing to the bottom longeron of the body. In order 
to give a better view the middle wing, which is on a level with 
the pilot’s eyes, is eut away near the body. 
The wing bracing is in the form of streamline wires of uy in. 
diameter. The very simply arranged landing wires are in the 
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plane of the struts, while the bracing of the body struts, as 
well as the duplicate lift wires, are taken further forward. 

These further particulars are worthy of note: fuel capacity 
for two hours, gasoline 85 liters, oil 23 liters; area of wings 
and flaps (square meters), upper 7.90, middle 6.96, lower 
7.10, total 21.96; area of elevators 6 by .5, of wing flaps 1.10, 
of rudder .41. Angle of incidence (degrees): upper wing, 
root + 1, tip — .8; middle, root + 1.5, tip + 1.5; lower, 
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root +- .5, tip — .5; tail plane, variable +- 2 to — 2 degrees. 


Loading per sq. meter, empty 22.3, fully loaded 31.4; loading 
per brake hp., empty 4.15, fully loaded 5.85. 

From the rear spar of the middle wing wires are run forward 
and rearward to the upper longeron of the body, and the 
lower wing also has a wire running forward to the lower 
longeron of the body. All the planes have wing flaps, and 
inspection windows of celluloid are fitted over the pulleys for 
the wing flap cables. 

The engine is a 110 hp. Clerget rotary, and the gasoline 
is led to the engine by means of a small propeller air pump 
mounted on the right hand body strut. 

The net weight of the machine was found to be 490 kg. and 
if the useful load is assumed to be 200 kg., we obtain a gross 
weight of 690 kg. This with an area of 21.96 sq. m. would 
give a lift loading of 31.4 kg. per sq. m. 





WEIGHTS 
KG. 
Body with under-carriage and accessories.................65 123.5 
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The Aeroplane (London), March 20, 1918 


German Commerce Raider Used Seaplanes—An interesting 
story is told in a message from Copenhagen of how the Ger- 
man commerce raider Wolf operating in the Pacific, used a 
seaplane in capturing Allied merchantmen. Prisoners from 
the Wolf’s consort, the Igotz Mendi (stranded at the Skaw, 
the most northerly point of Denmark), have arrived at Copen- 
hagen, and described the work of the Wolf during the past 
months, as follows: 

In June, they say, the Australian steamer Wairuna was 
detected by the seaplane belonging to the Wolf, and was soon 
after captured by the vessel outside Saone Island, north of 
Kermanda Islands. 

The Wolf then turned south of Australia, and from there 
west of the Fiji Islands and north of Santa Cruz to the Ker- 
manda Islands. Proceeding north, between Bismarck Islands 
and New Guinea, on July 16, the United States schooner 
Encore, loaded with gasoline, was sunk. From the gasoline 
the seaplane replenished her store. 

Southwards by the Celebes, towards Singapore, the raider 
sailed towards Java, then to Ceylon, spreading mines in her 
track, particularly near Colombo. Here the seaplane reported 
a large passenger steamer. This was the Japanese Hitachi 
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Maru, 6557 tons. She was stopped by a bomb from the sea- 
plane and shots from the Wolf. 

The Wolf then went west of the Azores to the northwest of 
Iceland, but was compelled to return owing to huge masses 
of ice. She then made for the coast of Norway, and thence 
to the west coast of Jutland. 

Two Australian officers—Colonel Strangemen and Maj. 
Flood, of the Australian Army Medical Corps—who were cap- 
tured by the German raider, the Wolf, have arrived in Eng- 
land. Among other things, they say that the crew of the 
Wolf were particilarly proud of the achievements of their 
seaplane, and claimed, among other things, that she had made 
an early morning excursion at a great height over Sydney 
Harbor, and had noted the disposition of the ships there. It 
was, too, they said, owing to the seaplane sighting an Aus- 
tralian warship that they were able to escape capture while 
mine-laying at Gabo Island. 

After idling about in the Indian Ocean for some weeks, the 
Wolf, on Sept. 26, met its next victim, the Hitachi Maru, a 
Japanese vessel, with passengers and cargo, about 540 miles 
from Colombo. For twenty-four hours previously the Ger- 
mans had been bragging of the big prize they were about to 
take, for the seaplane had been able to confirm what the 
Hitachi Maru’s intercepted wireless messages had indicated. 
Her capture was an exciting affair. 

The Bird was hovering overhead with bombs ready when 
the Wolf fired twice across the Hitachi Maru’s bows. The 


Hitachi Maru did not immediately stop, and, as an excuse 
no doubt for their subsequent conduct, the Germans declared 
that they saw and even had photographs of the Hitachi Maru’s 
gun crew preparing the gun for action. 


The Aeroplane (London), March 27, 1918 


The Inter-Allied Conference on Aircraft Standardization 
This conference, which was recently held in London under the 
auspices of the British Engineering Standards Committee, has 
decided to recommend that permanent authoritative commit- 
tees be instituted in Great Britain, Canada, France, Italy, and 
the United States, in order to maintain continuity of action 
and to carry forward in the most efficient manner possible the 
work of co-ordination, the Engineering Standards Committee, 
for the time being, acting as the distributing centre of this per- 
manent international organization. It was suggested that the 
Committees should be constituted as follows: 

France.—M. le Colonel Dorand (Inspecteur-Général des 
Etudes et Expériences techniques), Capt. Etevé, Captain 
Pierron, Lieutenant Boislevé. 

Iraty.—M. le Commandant Benza, Chef des Services de 
l’Aprovisionnement de |’Aviation Italienne, Député G. Grassi, 
and Lt. A. Bonomi. 

Unitep States or America.—F. G. Diffin, chairman of the 
Aireraft Standards Board of the American Aircraft Board, 
Dr. W. F. Durand, Lt.Comdr. D. Briscoe, Coker F. Clarkson, 
E. H. Ehrman, Charles M. Manly, James Hariness, Dr. A. L. 
Colby, F. G. Ericson, Capt. A. Tilt, Dr. F. R. Baxter, Lt. L. 
Selden. 

Great Brirain.—Sir Henry Fowler, K.B.E., Comdr. H. 
Anstey, A. E. Berriman, O.B.E., P. C. Cooper, Lt.-Col. M. 
O'Gorman, C.B., Dr. H. S. Hele-Shaw, Brig.-Gen. Sir Capel 
Holden, K.C.B., R.A., Comdr. C. F. Jenkin, M.B.E., R.N.V.R., 
Capt. G. W. C. Kaye, R.E., C. C. Paterson, O.B.E., A. A. 
Remington, Capt. A. A. Ross, Lt.-Comdr. E. S. Saunders, 
R.N.V.R., Capt. T. Worswick. 

Enemy Criticism of British Airplanes—The following com- 
ments on the British S.E.5 biplane are rendered bv a neutral 
correspondent from an article by Lieut E. Bothe in the German 
paper Luftwaffien: 

S.E. stand for Scouting Experimental and the appearance 
indicates its origination from the same works as produced the 
B.E. and R.E. airplanes, the shape of the planes and their 
stagger, the peculiar body with the engine pushed much for- 
ward, the four-bladéd propeller, and the tail construction 
render the S.E. deceivingly similar to the B.E. 

As in the case of almost ali new British airplanes the top 
planes are mounted to a canopy center-piece, carried by four 
inclined struts, while the lower planes are in continuation of 
small rudimentary pieces. All four planes are equipped with 
ailerons, which is, too, a general peculiarity of the new British 
aireraft, and of the B.E. and R.E. in particular. 

The far backwards situated seat of the pilot is astonishing, 
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especially compared with the de Havilland 5. The British Ajp 
eraft Trade appears to move from one exaggeration to the 
other. 

Owing to this position of the seat the mounting of the fixed 
machine-gun is peculiar too, the latter being positioned to the 
left behind the engine and enclosed by. its bonnet. A second 
movable gun is to be found on the top plane, resting on an iron 
band, lying in the flying direction on two wooden blocks, ip 
which state it is operated as a fixed gun, firing above the py. 
peller as the earlier practice was in the Nieuport and Martins. 
yde fighting single-seaters. 

But in new practice, to which high attention should be paid, 
there is a bar, combining the end of the iron band with the 
body, whereon the machine-gun can be moved and adjusted at 
pleasure, thus even vertical fire being possible and offering 
new range of attack. 

The power plant is a stationary 200 hp. Hispano-Suiza 
engine with a film radiator in front. The fuel tanks are posi- 
tioned in front of the pilot. The exhaust tubes are led to ex. 
ceptional length behind the seat of the pilot on both sides, 

The reliability of the new gun device will undoubtedly de. 
cide a coming quantity employment or not of this aireraft, 


The Aeroplane (London), April 3, 1918 


A New Discovery in Steel—Particulars are now available 
of a new hardening method which the inventor of New Steel 
has discovered. 

Cobalterom steel tools treated by this method are proving 
to have a greatly enhanced staying power in comparison with 
those treated according to the original instructions. In many 
cases tests have proved the increased efficiency to be as high 
as 50 per cent. The operation is so simple and sure that from 
the hardening point of view the New Steel becomes practically 
fool-proof. 

Normalising is now entirely dispensed with and hardening 
is effected by one operation only. 

Instead of taking tools from the muffle immediately the cor- 
rect hardening temperature has been attained, the feature of 
the new treatment is that they should remain in the muffle and 
be subjected to a slightly falling heat prior to being exposed 
to natural air cooling. 

The inventor of Cobalterom steel has worked out an in- 
genious heat-controlling device which, though the whole outfit 
only costs a few shillings, is claimed to be more effective and 
reliable for muffle heat checking than the most expensive 
pyrometer installation. 

The advantage of this device over the ordinary pyrometer 
system is that both the maximum heat and the falling heat 
referred to are accurately recorded in the zone of the muffle n 
which the tool is heated. The device consists of calibrated 
metallic salts named “ Pyreks Heat Indicator Compound,” 
which melt and solidify at definite temperatures, and which 
are used in combination with small spoon-shaped receptacles 
made from a patent non-sealing, acid-resisting and rapid heat- 
condueting alloy (also invented by the originator of Cobalt- 
crom steel), called “ Reactal.” 

For hardening tools which have to retain keen cutting edges 
and are not subject to shock 1000 C “ Pyreks” Compound 
is used, and for tools which are subject to severe shock 900 C 
“ Pyreks ” Compound is applied, these two temperatures being 
the correct treating heats for these elasses of tools. 

“Pyreks” Compound is also prepared and calibrated for 
other temperatures. 

The hardening instructions are as follows:—The tool to be 
hardened in the muffle is first heated uniformly to a cherry red. 
The “ Reactal” spoon containing the “ Pyreks ” Compound 38 
then inserted and placed on or alongside the tool. When the 
“ Pyreks ” Compound becomes quite liquid the gas or blast 18 
turned off or, as an alternative, the tool, together with the 
“Reactal” Spoon, is slightly withdrawn toward the cooler 
zone at the muffle opening. The “ Pyreks” Compound is then 
watched until it begins to resolidify, at which point the tool 18 
taken from the muffle and exposed to still air, thus completing 
the hardening operation. 

Shops not possessing a regular muffle can adopt the system 
with equally satisfactory results by using a smith’s hearth and 
making an improvised muffle by inserting in the coke or ¢0 
either a tube closed up at one end or a small plumbago ¢r- 
cible. Further particulars can be obtained from Darwin and 
Milner, Ltd., or Sybry, Searls, Ltd., Sheffield. 
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News of the Fortnight 


The Aerial Mail Plans 

Completion of arrangements for the first aerial mail route 
io be established in the United States, and plans as to train 
eonnections for saving of time in the dispatch and delivery 
of mail matter are announced in a statement just issued by the 
Post Office Department. 

The statement reads: 

The three landing fields for the aerial mail service have now 
been selected and the work of preparing the fields and erecting 
the hangars will be pushed as rapidly as possible. The service 
will be in operation not later than the 15th of May. The date 
of its inauguration may be advanced considerably. 

The three landing fields selected are Potomae Park for 
Washington; Bustleton, North Philadelphia, for Philadelphia; 
and Belmont Park for New York. 

Diffieulty was experienced in the selection of a landing site 
for New York on account of the high rental asked for a suit- 
able property. The Westchester Racing Association, in a 
spirit of patriotism, tendered Belmont Park to the Govern- 
ment for this purpose free of charge, and the offer was 
accepted. 

The hangars at Potomac Park are now in course of con- 
struction and the work at Bustleton and Belmont Park will 
be speedily begun. Extensive rolling and grading of the Phila- 
delphia field is necessary, but the work will all be done during 
this month. 

Assuming that the airplanes leave New York for Washing- 
ton at noon and leave Washington at the same hour for New 
York, rail connections for destinations beyond these cities and 
Philadelphia will be made which would otherwise be im- 
possible. 

Besides the saving of much time in the delivery of letters 
addressed to New York, Philadelphia and Washington, there 
will be a large amount of time saved through making these 
connections for earlier trains to the points beyond the ter- 
minals. An airplane leaving New York at 12 o’clock, arriving 
at Philadelphia at 1.30, and at Washington at 3.30, earlier 
connections than those conforming to the train schedules from 
New York will be made with trains for Camden and Atlantic 
City, N. J.; Paoli, Laneaster, and Harrisburg, and Chester, 
Pa.; Wilmington, Del.; Port Deposit, Md.; Cape May, N. J., 
and Reading and Pottsville, Pa. 

Mail arriving at Washington by airplane at 3.30 p. m. 
would make connection with the Baltimore & Ohio train leav- 
ing Washington at 4 p. m. for Cumberland, Md.; Grafton, 
W. Va.; Pittsburgh, Pa.; Cincinnati, Ohio, and St. Louis, 
Mo. It would also make connections with the Southern Rail- 
way train leaving Washington at 4.15 p. m. for Charlottes- 
ville, Lynchburg, Danville, Va.; Greensboro, Salisbury, and 
Charlotte, N. C.; Atlanta, Ga., and Birmingham, Ala. 

The time saved on these connections would amount to eight 
hours or more. In order to make these connections by rail 
it would be necessary for mail to be dispatched from New 
York at 8 a. m. 

On account of the more frequent train service and differ- 
ent schedules of trains geing north, the saving of time would 
not be as great to outlying stations for north bound mail. 

At New York earlier connections will be made for Bridge- 
port, New Haven, Springfield, Boston, Albany, Syracuse, 
Rochester, Buffalo, Cleveland, Toledo, Elkhart, and Chicago. 

An airplane leaving Washington on this noon schedule 

would make the late afternoon city delivery over the entire 
city ot New York. To make this delivery by train letters now 
have to be mailed before 9 a. m. 
_Many of the preliminaries in connection with the estab- 
lishment of the first American aerial mail route having been 
disposed of, the postmasters at Washington, Philadelphia and 
New York have begun cireularizing the business houses of 
these cities for the purpose of predetermining to what prob- 
able extent the new service will be patronized. The circular 
asks for a reply and comment upon any other feature of the 
program not covered by it. 

The notice sent out from the Washington post office is dated 
April 19 and reads in part as follows: 

“As you have doubtless observed by notices appearing in 
the local papers, the Post Oftice Department is contemplating 
the inauguration of airplane mail service between Washington 


and New York, beginning May 15, 1918. Tentatively the 
Department has in mind leaving Washingten at 11.30 a m. or 
12 o’clock noon and New York at the same hour, feeling that 
the flights can be made in three hours. A stop will be made 
at Philadelphia in both directions, the running time between 
this city and Philadelphia being about two hours. It is thought 
that it would be advantageous to permit mail for this special 
dispatch to be deposited at the main post office and at the 
more important classified stations in the center of the city. 
If the dispatch were scheduled to leave Washington at noon the 
mail would have to reach the office or station about thirty 
minutes earlier. It is probable, however, that arrangements 
may be made to leave the city at 11.30 a. m., in which case the 
mail would have to close thirty minutes earlier. It is pro- 
posed to effect delivery of the letters the same day that they 
are mailed. 

“Tn view of the facts set forth above, will you be good 
enough to let me know if you expect to patronize this service, 
and if so to what extent. Also, kindly let me have your views 
as to whether the hour for closing the mail here is satisfactory. 
The rate of postage to be charged on letters has not yet been 
determined, but it will not exceed twenty-four cents an ounce.” 


Licenses for Operation of Aircraft 

The joint Army and Navy Board on Aeronautic Cognizance 
authorizes the following: 

According to the presidential proclamation of Feb. 28, 1915, 
no aircraft may be operated by civilians over any portion of 
the United States, its territorial waters, its insular possessions, 
or the Panama Canal Zone without a license. 

Licenses for the operation of balloons, airplanes, or hydro- 
airplanes must be seeured from the joint Army and Navy 
Board of Aeronautic Cognizance by all aviators except officers 
of the Army and Navy. 

The office of this joint board has recently been established at 
1607 H Street NW., Washington, D. C. 

Applications should state the name of the operator, the 
machine to be used, the names of passengers to be carried, the 
identifying markings on the machine, and other details in- 
tended to assure the military and naval forces as to the identity 
of the aircraft. The application should also state when and 
where it is proposed to make the flight. Applications should 
be addressed to— 

The Joint Army and Navy Board on Aeronautic Cognizance, 
1607 H Street NW., Washington, D. C. 

By direction of the President, Maj. Gen. George O. Squier, 
Chief Signal Officer of the Army, has been designated chair- 
man; Col. H. H. Arnold, Signal Corps, United States Army, 
and Lieut. Col. Claude E. Brigham, Coast Artillery, National 
Army, have been detailed as representatives of the Army; and 
Capt. N. E. Irwin, Capt. T. R. Y. Blakeley, and Capt. F. H. 
Clark to represent the Navy Department. 


American Inventors’ Association Organized 


Inventors from all parts of the country met in Washington 
on April 6 and organized the American Inventors’ Association, 
with F. J. Heman of Seattle, Wash., chairman, and Charles 
Wales of New Haven, Conn., secretary, as temporary officers. 

E. W. Dunn of Los Angles, Cal., and Frank Warrick of St. 
Louis, Mo., were appointed a committee on constitution and 
by-laws. 

The purposes of the new organization are set forth in the 
following resolution : 

“We, the undersigned Americans and other loyal inventors, 
have assembled for the purpose of organizing an association 
to actively aid and support the Government of the United 
States in the war against its enemies, and especially to ex- 
pedite and facilitate the adoption of meritorious, war inven- 
tions and devices, whether patented or otherwise, which have 
been or may hereafter be offered to the Government, by sug- 
gesting, furthering and urging upon Congress and the people 
of the United States the desirability of creating a Govern- 
ment board to promptly test, try out and pass upon all inven- 
tions or devices thus offered or tendered to the Government, 
and which might be of value to the Army or Navy in war; 
and to urge the enactment of necessary legislation by Congress 
to cover the expenses thus incurred.” 
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Cross-Country Flights 
Several eross-country flights have recently been made by 
American and Allied aviators. On April 7 Capts. Silvio 
Resnati and Ugo D’Annunzio, of the Royal Italian Flying 
Corps, and Lieut. Barr, A.S., 8.C., flew in a Caproni biplane 
from Mineola, N. Y., to Washington, D. C. The aviators 
started from Hazelhurst Field at 10.30 a. m., heading for 
Washington via New York City, Princeton, N. J., and Phila- 
delphia, and landed at Potomac Park at 2.30 p. m. 

On April 15 Major Roy 8S. Brown, A.S., 8.C., and an Army 
air mechanic. flew in an American built machine propelled by a 
Liberty engine from Langley Field to Hazelhurst Field. The 
distance of 325 miles was covered in three hours and fifteen 
minutes, that is, at an average speed of 100 miles per hour. 

On April 25 Commandant Georges Tulasne, Chief of the 
French Aviation Mission to the United States, and Lieut. 
Georges Flachaire, of the French Flying Corps, flew from 
Hazelhurst Field to Potomae Park and back again, thus gain- 
ing the distinction of having made the first cireuit flight be- 
tween New York and the national capital. The flight was 
made in a French Bréguet biplane propelled by a 300 hp. 
Renault engine. The aviators started from Hazelhurst Field 
at 9 a. m., and reached Washington at 12.15 p. m.; after hav- 
ing luncheon and attending to some business they started on 
their return trip at 3 p. m. and reached New York at 6 p. m. 


Electric Hoist Manufacturers Form Association 


The manufacturers of the United States have organized 
“The Electric Hoist Manufacturers’ Association,” comprising 
the following companies: The Brown Hoisting Machinery Co., 
Detroit Hoist & Machine Co., Euclid Crane & Hoist Co., the 
Franklin-Moore Co., Link Belt Co., Roeper Crane & Hoist 
Works, Shepard Electric Crane & Hoist Co., Sprague Electric 
Works, the Yale & Towne Mfg. Co. 

The officers of the Association are as follows: F. A. Hatch, 
Chairman, Shepard Electric Crane & Hoist Co.; F. W. Hall, 
Vice-Chairman, Sprague Electrie Works; C. W. Beaver, Sec- 
retary-Treasurer, the Yale & Towne Mfg. Co. 

The Association holds monthly meetings for the purpose of 
studying the specific needs of the hoist user and to develop 
standardized methods of presenting information to him so 
that guess work will be eliminated. 

The membership of the Association is confined to those en- 
gaged in the manufacture of monorail electric hoists, which 
have revolutionized the handling and transportation of mate- 
rial in and about industrial plants. 


Foreign Officers Make Exhibition Flights 


Lient. Col. Charles F. Lee of the Royal Flying Corps, in an 
Avro machine, and Capt. Silvio Resnati of the Italian Flying 
Corps, in a Caproni, made flights at Potomac Park, Washing- 
ton, D. C., during the afternoon of April 14. Both machines 
were in the air at the same time and performed a series of 
war maneuvers and aerial acrobatics. 

The exhibition was witnessed by a large crowd, including 
representatives of the various military missions and diplomatic 
corps. 

Lieut. John A. Sully of the Royal Flying Corps had planned 
a flight in an Avro on the same day from Washington to Phila- 
delphia, where he and Lieut. Georges Flachaire, an ace of the 
French Flying Corps, were to give an exhibition, but after 
starting, he was prevented from proceeding by engine trouble. 
Nevertheless; Philadelphians as well as Washingtonians were 
treated to flying thrills by Lieut. Flachaire in a Spad at the 
Belmont plateau. 


Naval Aviation Stations Established Abroad 


In an address at Cleveland, Ohio, on April 6, Secretary 
Daniels told of the great work of the Navy Department. 
Among other things he said that a torpedo station and avia- 
tion bases have been established abroad, and that American 
naval aviators are cooperating with those of Englana, France, 
Italy and Portugal. 


Dayton Makes New Airplane Tire 


The Dayton Rubber Manufacturing Co., Dayton, Ohio, has, 
according to reports, sueceeded in making a cord tire for air- 
planes that weighs but 9 Ib., against 14 lb. the weight of the 
next lightest tire. It is said that these tires will be turned out 
in large numbers to fill their contracts. 
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Secretary Crowell on Our Aircraft in France 
Speaking at Washington on April 9, Assistant Seere 
of War Crowell in an address on the issues of the war touched 
upon the airplane situation. He said the present situation o 
the battle front will be serious for a long time, but declangj 
that reports that American soldiers have been compelled tg 
defend themselves from German airplanes with pistols are not 
to be believed. He also said that there are more than 1199 
qualified American Army aviators in France and that 1009 
airplanes have been procured for their use from the Frengh 

and Italians. 

He added: “ We are using great quantities of the Lewis guy 
in our airplanes, and, for a flexible aircraft gun we belieyg 
there is no equal to the Lewis gun.” 





The Reorganization of the Army Air Service 
(Continued from page 447) 

In 1898 he entered the employment of the Liberty Bell Gold 
Mining Co. of Telluride, Col., going the next year to Libby 
Creek, Mont., as a mill foreman. Then he entered the employ. 
ment of the Atchison, Topeka & Santa Fe Railway as a mining 
engineer in the Industrial Department. 

In 1902 he became a member of the firm of Dick 
MecKensie & Potter of Chicago, but in 1903 he took the man. 
agement of the Guggenheim Exploration Co. in the City of 
Mexico. From 1905 to 1911 he was general manager of the 
Southern Department of the American Smelting & Refining 
Co., with headquarters at Aguascalientes, Mexico. 

Next he was made president of the Intercontinental Rubber 
Co. of New York. He resigned to accept the first vice-presi- 
deney of the Guaranty Trust Co. of this city in 1912, relin. 
quishing this position in 1916 to join the firm of Guggenheim 
Bros., 120 Broadway. He became president of the Braden Co, 
and vice-president of the Chile Exploration Co. 

On Jan. 2, 1918, he entered the service of the Government 
in the Equipment Division of the Signal Corps, and, naturally, 
is familiar with the present perplexing aircraft production 
situation. 

Mr. Potter was married in Chicago in 1902, his bride being 
Miss Caroline Morton, daughter of the late Paul Morton, 
former Secretary of the Navy and later president of the 
Equitable Life Assurance Society. They have two daughters, 
Jean and Charlotte. Charles H. Sabin, president of the 
Guaranty Trust Co. of this city, is his brother-in-law. 

Among his clubs are the Links, Metropolitan, National Golf 
Links, Shinnecock Hills Golf, Racquet and Tennis, Pipi 
Rock, Rocky Mountain, Bankers’ Club of America, Recess an 
the Club of Royal Game. 

By his associates Mr. Potter is regarded as eminently quali- 
fied to carry out successfully any undertaking to which he may 
be assigned by the Government. 


Brig.Gen. William Lacy Kenley 


Brig.-Gen. William Lacey Kenly, who heads the new Division 
of Military Aeronautics, is a native of Baltimore, Md., and 
was born on Feb. 18, 1864. He was a cadet at West Point 
Military Academy on Sept. 1, 1885, and was commissioned 
second lieutenant in the 4th Artillery on June 12, 1889; was 
graduated from the Artillery School in 1894 and successively 
appointed first lieutenant on June 29, 1896; captain in the 
Artillery Corps on Feb. 2, 1901; major on April 5, 1907, and 
assigned to the 5th Artillery on June 5 following, and reas 
signed to the 5th Artillery on Oct. 25, 1911; lieutenant-colonel 
in the 6th Field Artillery on Aug. 26, 1912, and brigadier- 
general on Aug. 5, 1917. 

He has seen continuous service and was in the Spanish- 
American war and in Caper’s battery in the Philippines, was 
head of General MeArthur’s staff and was on the Mexican 
border for two years, 1915-1916. 

For six months in 1916-1917, General Kenly was in charge 
of the flying school at San Diego. He took a regiment 
artillery to France last year and was chief of the aviation 
service of the American Expeditionary Forces for several 
months. He returned to the United States March 5, 1918, 
on orders to report for aviation duty, but first spent about six 
weeks in France and England. Since his return General Kenly 
has made an investigation of balloon schools in Louisiana, In- 
diana, Texas, Oklahoma.and Nebraska, making the tour by 
airplane. 
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WNOANGANGAN 


WHEN THE GLORIOVS DAWN OF VICTORY COMES AND THE TRVE 
STORY OF THE WAR CAN BE TOLD, IT WILL BE FOVND THAT CVRTISS 
AEROPLANES AND CVRIISS MEN HAVE “DONE THEIR BIT: 


CVRTISS AEROPLANE AND MOTOR CORPORATION, BVFFALO, V.S.A. 
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Coming! 
With a Rush! 


The Ist of May 
ThrittStamp Day 


In The U. S. A, 


ae You can count the days to May Ist, 1918, and every hour is 
7 full of golden opportunity—for the Government’s War Savings 
Stamps campaign and for your own business! 
Y O U On Thrift Stamp Day, Wednesday, May Ist, the retail stores 
of the United States will sell millions of Thrift Stamps to the 


American people—and will do the biggest total day’s business in 


et the history of the nation! 


Do your full share—for the U. S. A. and Victory—for busines 


and prosperity! From now on think Thrift Stamp Day—tak 
Read wo Thrift Stamp Day—plan for Thrift Stamp Day—work for 
= Thrift Stamp Day! Let’s all pull together and put it over BIG! 





Write Today for Plan, to Ward Smith 


W.S:S:| NATIONAL WAR SAVINGS COMMITTEE | W..S:9: 


st d b T . hi 
A 21 Chambers Street, New York City conse acau 
GOVERNMENT GOVERNMENT 




















(This Advertising Space Donated by this Publication) 











L, 1918 


L¢ 


our 18 
avings 


stores 
to the 
ness in 


siness 
—talk 
‘k for 

BIG! 











The G 


illette 


AVIATION 


Is Accepted Everywhere 
as the Fighting Man’s Razor 


He wants to be clean-shaved, trim and alert—in all sorts of 
weather—and with all kinds of hard or soft or hot or cold 


shaving water. 
He wants everything he carries to be light and compact. 


That’s why fighting men are using more Gil- 
lettes than all other razors put together. 

The Gillette has stood the test of hard usage, 
on every kind of beard and texture of skin—under 
all sorts of climatic conditions—and proved itself 


100% efficient. 


The U. S. Regulations call for a clean shave. 






Safety 
Razor 


Have You Seen the 
New Gillettes 

Specially Designed for 
the Fighting Man? 


THESE models were designed by 

members of the Gillette Organi- 
zation who have seen service with 
the Colors and know what the sol- 
dier is up against. 

Hundreds of officers and men are 
buying them —the U. S. Service 
Set in metal case, and the new 
Khaki-covered sets for Uncle Sam’s 
soldiers and officers. 

The Gillette is the one razor for 
the man who is doing things — the 
one razor with world-wide use and 
reputation. 

When a man wants new Blades 
he can get them at any Post Ex- 
change or Y. M. C. A. Hut—here 
in America or Overseas. 

Our Paris Office carries stocks— 
is constantly supplying the Ameri- 
can Expeditionary Forces. Gillette 
Safety Razors and Blades on sale 
everywhere in France, England, 
Italy and the Eastern battle fronts. 


Every man in the Service needs a Gillette. 

The Gillette is the real service razor—compact, 
sure, convenient—always on the job—no strops or 
hones to clutter up the kit. 


Blades always sharp, always ready—and No 


Stropping—No Honing. 


GILLETTE SAFETY RAZOR COMPANY 


BOSTON, MASS., U. S. A. 


GILLETTE SaFETY Razor COMPANY, OF CANADA, LTD. 


73 St. ALEXANDER ST., 


MONTREAL 


GILLETTE SAFETY RAZOR SOCIETER ANONYMB 
17 Bis, Rug La BOETIE, Paris, FRANCE 





Vepova Tos! QuiRINO & FIGLI 
Via SENATO, 18, MILAN, ITALY 





—— 


oS a ee ee 


GILLETTE SAFETY Razor, LIMITED 
200 GREAT PORTLAND StT., LONDON, W., ENGLAND 


A. G. MICHELES 


53 LiTEINY, PETROGRAD, RUSSIA 
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IN THE AIR 


Calls for 
Speed—Strength—Ease of Control 





In addition to these vital requisites the new 
Continental Pusher offers wide range of 
vision for Observer,Camera Man or Gunner. 


The Continental Aircraft Corporation 


Factory and Aviation Field New York Office 
AMITYVILLE, L. I. 120 LIBERTY STREET 


MANUFACTURERS OF 


Airplanes, Experimental Airplanes and Parts 























Wittemann-Lewis Model T-T, 90h. pb. 


WITTEMANN - LEWIS Variable 
AIRCRAFT COMPANY Speed 


NEWARK, N. J. Aeroplane 


Main Office and Factory: 
Executive Offices 


. . 3405-3407 Woolworth Bldg., New York City 
Lincoln Highway, oar Telephone 8580 Barclay 


Passaic River 


Telephone, Market 9096 Lanzius Aircraft Company 
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Tuomas-Vlorse Aircrarr Corporation 





ITHACA ,N.Y. ULS-A- 


Contractors to U. S. Government 














WALDEN-HINNERS COMPANY 


BUILDERS OF AIRCRAFT 


MILITARY AIRPLANES 
SEAPLANES 
FLYING BOATS 


OFFICE AND FACTORY 
EDGEWATER, N. J. 
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WATERPROOF VARNISH 
KHAKI PAINT 
GLOSS BLACK ENAMEL 


Used on wings, hulls and pontoons by the largest 
airplane manufacturers and boat builders be- 
cause they are most durable, elastic, waterproof 
and economical. On the U. S. Govt. approved list 











35 NOSTRAND AVE. 


Brooklyn Varnish Mfg. Co. BROOKLYN, NEW YORK 





ACKERMAN 
LANDING 
CEAR 


SIMPLICITY 
SJ TRENCTH 
"a Ale) > 


“THE ACKERMAN WHEEL COMPANY 


542 Rockefeller Building, CLEVELAND, OHIO. U.S.A. 
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UNITED STATE 


Designed by ex: 

construction. rienced workmen, 

them. Production carried on in the 

factory in American 

Contracts now in production for th 
United States Government—War Department 
United States Government—Navy Department 
Canadian Aeroplanes Limited. 22 


UNITED STATES AERO PROP 
BECHER AND GREENBUSH 
MILWAUKEE - - . 
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LUMA adds an important element of Safety to Night Flying. 
It enables the Aviator to see clearly the dials of all instruments 
on the darkest night where the exposure of light of other charac- 
ter would instantly invite a hail of enemy shells. 

LUMA meets the requirements of the British Admiralty and 
specifications of the United States Government. 





The Radium Dial Company, has special facilities for applying 
LUMA to dials of every description. 


The service is prompt, economical and efficient and is designed 
for the convenience of manufacturers of aeronautic and marine 
instruments, watches, ete. 


Literature and full information upon request. 


10) O28 Om On OR. OB SF-V De 4 


FORBES AND MEYRAN AVES., PITTSBURGH, PA.— ASTOR TRUST BLDG.,NEW YORK 
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HARLAND’S 
Airplane Varnishes and Japans 


Harland’s AIR-SPAR is a straight Gum Varnish, and is 
the result of five or six years’ experience of Airplane require- 
ments both in Europe and America. 


The tremendous air friction and quick changes of temperature to 
which an airplane is subjected, make a tough, durable and elastic 
varnish a necessity, three qualities which can only be obtained by a 
Gum Varnish. 


Harland’s AIR-SPAR is manufactured from Gum, Oil and Turpentine—an 
old-fashioned varnish, but it does the work. 


WM. HARLAND & SON 


ESTABLISHED 179] 


BUFFALO, N. Y. MERTON, LONDON, ENGLAND TORONTO, CANADA 











AIRPLANE ENGINE TESTING EQUIPMENTS 





The Sprague Electric Works not only manufactures the test- 
ing dynamometers used by the leading airplane engine builders 
and by the United,States Army and Navy, but offers their Engi- 
neering and Service Staff to direct the layout of test rooms and 
supervise the operation and conduct of tests. 

The results can be demonstrated. The greatest daily produc- 
tion of airplane engines yet achieved has been accomplished in a 
plant fitted with the Sprague Electric Dynamometer System for 
Routine test. This plant, too, enjoys ideal indoor working con- 
ditions for the test force in all weathers and reclaims a large part 
of the otherwise wasted test-fuel energy. 

Sprague Electric Dynamometers are available up to 800 H.P. 
for Engine and Propeller Testing. 


Write for particulars 











SPRAGUE ELECTRIC WORKS 


OF GENERAL ELECTRIC COMPANY 
Main Offices: 527-531 West 34th Street New York City 


Branch Offices in Principal Cities 
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WASHERS — beg | th pean 


PLucs| ‘STRIPS : 


wicks} “Ep GROOVES 


CUTTING_PUNCHING_ STRIPPING 


To take up shocks—eliminate noise—save machining of metal parts— feed oil 
to high speed bearings—we furnish FELT parts, cut to special blueprint. 


Felt value is determined by wool, hardness, resiliency, density, etc. Are 


you sure that the FELT now used for your parts is exactly suited to the purpose? Our 
Special Service Engineers will tell you— without obligation. Consultation is FREE. 


LET US STANDARDIZE YOUR SPECIFICATIONS ON 
FELT OR ANY OTHER RESILIENT MATERIAL 


Our Engineers are here to remarkable new instrument 
serve you. They wil: esti- » of precision — 

mate on your FELT or tA THE WIDNEY PATENT 
CUTTING requirments 4 «-RESILIOMETER’’ 
and help standardize = which positively deter- 


oe mines thickness— hard- 
your Felt or other resi- y ness—resiliency of any resi- 
lient materials. With A lient material. Send samples 
“ or blueprints for our estimate 

p —TODAY. 


our own invention,a 
MAIN OFFICE, FACTORY & LABORATORY, SO. JEFFERSON ST., CHICAGO, U.S.A. 
SALES OFFICES: NEW YORK —DETROIT 





















| | 
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a counterbalanced aviation 
crankshaft.... 


Patented July 10th, 1917 


one of the | 8 different 
models we are now making 
for |4 aviation motor companies . . . 


reduces vibration and eliminates bearing pressure 
We have shipped 61,740 Counterbalanced Crankshafts to April 15, 1918 


THE PARK DROP FORGE CO. CLEVELAND, OHIO 


—— 
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| METALITE 








AN ARTIFICIAL ABRASIVE FOR 
METAL FINISHING 


On hard and tough metals metal- 
ite exhibits unusual endurance and 
cool cutting qualities, and has been 
found to give better results than 
Emery. 

Made in Sheets, Rolls, Discs and small 
“ Handy” Rolls (see cut). 





We have a special Catalog of Abrasives, list- 
ing Flint, Garnet, Emery Metalite and Durite 





length is torn off the roll. 


NEW YORK SINCE 1848 








P : : AY! 

“Handy” Rolls are supplied in widths 4 to 2% in. and que ° 

grits Nos. 3/0 to 3%, are extremely economical in shop us¢ , 

as all waste is eliminated. When required, just the proper Please mention Cata og No. 1&. 


HAMMACHER, SCHLEMMER & CO. 


Paper and Cloth, and will send copy upon re- 


HARDWARE, TOOLS and SUPPLIES 
Ath Avenue and 13th Street 

























be rs Inspection of the School is cordially invited 
Depen rings 110-114 West 42d Street, New York 
THE FAFNIR BEARING CO. Telephone Bryant 9078 


CONRAD PATENT LICENSEE 


NEW BRITAIN, CONN. 








TRAIN YOURSELF FOR THE FLYING OR 
NON-FLYING DIVISION OF THE 


AVIATION SERVICE 


by taking our GROUND 
COURSE. This is a pre- 
paratory course for men prior 
to entering Government 
Ground School. 
This course covers six weeks and consists of 
daily lessons of three hours each—morn- 
ing, afternoon or evening. Private 


instruction given in aero engines 
and Lewis machine gun 


Ro Write for our new ILLUSTRATED PROS- 
Pree Oe PECTUS 
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Why Does 


An Airplane Flyr 


Sounds easy, doesn’t itP 


Because the propeller 
pushes or pulls it forward? 


That’s quite obvious. 


But what do you know 
about surface area, wing 
curves, angle of incidence, 
lift and drag, air resistance, 
weights, balance, camber, 
horsepower, revolutions per 


minuteP 


All these items and many more 
enter into the answer. 


Genuine airplane knowledge is 
at a premium today. The future 
of the industry is based upon it. 


Tested and proven practical in- 
formation is the foundation upon 
which the prestige of AVIATION 
AND AERONAUTICAL EN- 
GINEERING has been built. 


It records twice a month the ad- 
vance made in the science of aero- 
nautics, all the interesting news of 
the industry, and publishes draw- 
ings and photographs of American 
and foreign machines. 


Send one dollar for a six 
months’ trial subscription 
(twelve issues) and keep in- 
formed of the latest develop- 
ments in aeronautics during 
the decisive period your sub- 
scription will cover. 


Aviation and 


Aeronautical: Engineering 


The Gardner- Moffat 


Company, Inc 


West 32d Street, New York, N.Y. 
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met“ Aircraft 
Mechanics Handbook 


Salvaging a captured German ’plane 








Read what the 
book covers 


General Construction 
Theory of the Planes 
The Propeller 

Wiring the "Plane 


Woods for Airplane Con- 
struction 


Types of Engines 
Instructions to Inspectors 
of Airplanes 
Specifications for Train- 
ing Airplanes 
Assembling 
Instruments for Airplanes 
The Lewis Machine Gun 
Tables and Diagrams 


How “The Eyes of the 
Army ” Work 




















Win promotion by making yourself an au- 
thority on aircraft mechanics. 


The one book that explains 
thoroughly the construction of 
’planes, the details of erection 
and maintenance, and the care 
and repair of aircraft motors is 


The 
Aircraft Mechanics 
Handbook 


by Fred Colvin, Editor of the 
American Machinist. 


This is an indispensable refer- 
ence book and an invaluable man- 
ual for the aircraft mechanician. 

It presents in a direct, practical 
way just the information the air- 
eraft mechanician needs. 

The price of the book is $3.00 
net, postpaid. It has 402 pages, is 
5 x 7 inches in size, and presents 
193 ilustrations and diagrams, 


This book will help you in your work. Send 
for a copy. If you cannot use it, your money 
will be promptly refunded without question. 


Pees Ses esses es eeess ee ees sess es eeees 








RETURN PRIVILEGE COUPON 








McGRAW-HILL BOOK Co., INC., 
239 West 39th Street, New York. 


Enclosed find $........... 


unsatisfactory. 


PGE 6a don ses tsudccesenne 
BEGIOBR coccccvesesvcescece 


seehewadae echGe oe for which send ‘me 
iineamiteas Colvin Aircraft Mechanics Handbook, $3.00. 
Subject to return for refund within ten days of receipt if 


‘Av. 5-1-18. 


Lc cmmeeewecosseeseesoeeaceseseesaacal 
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Aluminum Company of America 
PITTSBURGH, PA. 


MANUFACTURERS OF 


Aluminum Ingot, Sheet, Tubing, Wire, 
Rod, Rivets, Moulding Extruded 
Shapes, Electrical Conductors 


GENERAL SALES OFFICE, 
2400 Oliver Building, Pittsburgh, Pa. 


BRANCH OFFICES: 
131 State Street 
1500 Westminster Building 
950 Leader-News Building 
1512 Ford Building 
308 R. A. Long Building 
120 Broadway 
Philadelphia... .1216-1218 Widener Building 
Rochester 1112 Granite Building 
San Francisco 731 Rialto Building 
Washington..509 Metropolitan Bank Bldg. 


CANADA 
Northern Aluminum Co., Ltd Toronto 


LATIN AMERICA 
Aluminum Co. of So. Am...Pittsburgh, Pa. 


ENGLAND 
Northern Aluminium Co., Ltd 


Send inquiries regarding aluminum in any form to 
nearest Branch Office, or to General Sales Office 


Cleveland 
Detroit 
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A Life-Saver ‘‘There”’ 
A Necessity ‘‘Here’’ 


The gleam of a flash-light on the instrument board 
has caused the destruction of many fliers. 

This danger is now averted by the use of RLM, a self- 
luminant, applied to the dial, making it clearly visible to 
the fller—absolutely invisible to the enemy. 

RLM is guaranteed for ten years and is the latest scien- 
tific achievement. 

R L M—reliable as gravity. One application of RLM. 
No wires No switches. No upkeep. 

Just one application of RL M! 
RADIUM LUMINOUS MATERIAL CORPORATION 

55 Liberty Street Plants: 

New York City Orange, N. J 
Mines : ‘ Boonton, N. J. 
: . % ry * 
Colorado, Utah Vs arn Elizabeth, N. J. 











Military Books 


for Members of the Aviation Corps 


Manual of Military Aviation, Muller. . . $2.50 
THE book on aviation. Approved by the War 
Department. 


Manual of Military Training, Moss..... 2.25 


140,000 copies now in use in the Army. 


Officers’ Manual, Moss 


Officers can not get along without it. 


Machine Guns, Hatcher, Wilhelm and 


Maloney 
Full details of ALL makes of Machine Guns. 
Profusely Illustrated. Used at Springfield 
Arsenal M. G. School. 


Army Paperwork, Moss 
Complete guide on ALL paper work of all 
branches of the Service. 


GEO. BANTA PUBLISHING CO. 
MENASHA, WIS. 


‘Complete catalogue on request 








Fahrig Anti-Friction Metal 


The Best Bearing Metal on the Market 
A Necessity for Aeroplane Service 


Fahrig Metal Quality has become a stand- 
ard for reliability. We specialize in thie 
one tin-copper alloy which has superior 
anti-friction qualities and great durability 
and is always uniform. 


When you see a speed or distance record 
broken by Aeroplane, Racing Automobile, 
Truck or Tractor Motor, you will find 
that Fahrig Metal Bearings were in that 
motor. 


FAHRIG METAL C0.,34 Commerce St.,N.Y. 


— 
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Aeronautical Trade Directory 


AyuTIoN AND AERONAUTICAL ENGINEERING will furnish 
information and addresses of companies listed below. 


Names of Advertisers in this issue are printed in capitals. 
See Index to Advertisers on page 493 








ACCESSORIES AND 
INSTRUMENTS 


King, Julius, Optical Co. 

THE MOTOR METER CO. 
National Gauge & Equipment Co. 
Hara Waltham Dial Co. 

Rieker, Walter. 

SPERRY GYROSCOPE CO. 
Standard Aeronautical Co. 

Tayor Instrument Companies 
Western Electric Co. 


AIRPLANES 


Aeromarine Plane & Motor Co. 

Blackhawk Airplane Co. 

BOEING AIRPLANE CO. 

Breese Aircraft Corp. 

THE BURGESS COMPANY. 

California Aviation Co. 

Cooper, John D., Aeroplane Co. 

CURTISS AEROPLANE & 
MOTOR CORP. 

DAYTON WRIGHT 
co. 

Des Lauriers Aircraft Corp. 

Dewey Aeroplane Co. 

Engel Aircraft Co. 

Falcon Mfg. Co. 

Fisher Body Corp. 

Fowler Airplane Corp. 

Gallaudet Aircraft Corp. 

Heinrich, A. S., Corp. 

LANZIUS AIRCRAFT CO. 

Lawrence-Lewis Aeroplane Co. 

LAWSON AIRCRAFT CORP. 

Lewis & Vought Corp. 


LOENING AERONAUTICAL 
ENG. CORP. 


Longren Aeroplane Co. 

L. W. F. ENGINEERING CO. 
MARTIN, GLENN L., CO. 
Michigan Aircraft Corp. 
ORDNANCE ENG’RING 
Patterson Aeroplane Co. 


AIRPLANE 


Peirce, Sam’l S., Aeroplane Corp. 


Smith, Kyle, Aircraft Co. 

Sperry, Lawrence, Aircraft Co. 
Springfield Airplane Co. 

STANDARD AIRCRAFT CORP. 

Sturtevant Aeroplane Co. 

THOMAS-MORSE AIRCRAFT 
CORP. 

The Willys-Morrow Co. 

WITTEMANN-LEWIS AIR- 
CRAFT CO. 

Whittemere-Hamm Co. 

WRIGHT-MARTIN AIRCRAFT 
CORP. 


AIRPLANE ENGINES 


Aeromarine Plane and Motor Co. 


Ashmusen Mfg. Co. 

Continental Motors Co. 

CURTISS AEROPLANE & 
MOTOR CORP. 

Dayton Aero Motors Co. 

Detroit Gas Turbine Corp. 

DUESENBERG MOTOR CORP. 

General Ordnance Co. 

General Vehicle Co. 

Gyro Motor Co. 


HALL-SCOTT MOTOR CAR CO. 


Kemp Machine Works. 
Kessler Motor Co. 
Knor Motors Co. 


CORP. 


(Continued on page 481) 


Nordyke & Marmon. 

Packard Motor Co. 

Roberts Motor Mfg. Co. 

Rolls-Royce, Ltd. 

Springfield Motors Co. 

Sterling Engine Co. 

STURTEVANT, B. F., CO. 

Trego Motors Corp. 

THOMAS - MORSE AIRCRAFT 
CORP. 

UNION GAS ENGINE CoO. 

Van Blerck Motor Co. 

Willys-Overland Co. 

WISCONSIN MOTOR MFG. CO. 

World’s Motor Co. 

WRIGHT-MARTIN 
CORP. 


AIRCRAFT 


AIRPLANE PARTS 


Aircraft Parts Mfg. Co. 

American Body Co. 

Astoria Veneer Mill & Dock Co. 

BARCALO MFG. CO. 

Century Telephone Construction 
Co. 

Chicago Aeronautical Supply Co. 

DAYTON METAL PRODUCTS 
co. 

ERIE SPECIALTY CO, 

Kawneer Mfg. Co. 

LEVETT, WALKER M., CO. 

NEW JERSEY VENEER CO. 

Pressed & Welded Steel Products 
Co. 

Rogers Construction Co. 

Standard Parts Co. 

Welch Mfg. Co. 

Whittemere-Hamm Co. 

Willys-Morrow Co. 

Wilson Cabinet Co. 


ALUMINUM 


ACIERAL CO. OF AMERICA 
Aluminum Castings Co. 
ALUMINUM CO. OF AMERICA 
American Metal Co., Ltd. 
LEVETT, WALKER M., CO. 
LEYGRAND & CO. 
McAdamite-Aluminum Co. 
So-Luminum Mfg. & Eng. Co. 
(Solder) 
STIMPSON, EDWIN B., CO. 
United Smelting & Aluminum Co. 


AVIATION SCHOOLS 


American School of Aviation 

America Trans-Oceanic Co. 

ATLANTIC COAST AERONAD- 
TICAL STATION 

Beam Airplane Co. 

Blackhawk Airplane Co. 

CURTISS TRAINING SCHOOLS 

EAGLE AVIATION SCHOOL 

The Hydrerocraft Co. 

Michigan State Auto School 

Moler Aviation Instructors 

Penn. State School of Aero- 
Mechanics 

Stinson School of Aviation 

Whittemere-Hamm Co. 













































































We are producing large 
quantities of 





SHACKLES 
EYEBOLTS 
HOSE CLAMPS 
THIMBLES 
WING SOCKET PLATES 
STRUT ENDS 
HINGES 
WASHER PLATES 


and miscellaneous forgings 
for JN4D, HS1L and H16 
machines. Send specifica- 
tions and blue prints. We 
forge, machine and finish 
complete. 































FUEL LEVEL 
GAGES 


This cut shows our 
Model 51 Gage 
which is standard on 
practically all type 
of military training 
machines. 





Other types of gages 
in large quantities 
are “doing their 


bit” as part of the 
equipment of Eng- W 











lish Government 
Warplanes. 


SPECIAL TYPES DESIGNED 
FOR YOUR ESPECIAL NEEDS. 


BOSTON AUTO GAGE CO. 


8 WALTHAM STREET, BOSTON, MASS. 
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ROME 
AERONAUTICAL 
RADIATORS 


Developed from years of experience in 
building all types of radiators. 


They possess every feature and qualifi- 
cation necessary for a high grade 
product. 


STRONG 
EFFICIENT 
DURABLE 


Used on the best American flying machines. 


Our engineering department is at your 
service. 


Rome - Turney Radiator Company 
Rome, N. Y., U. S. A. 
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AJAX Auto and Aero Sheet Metal Company 
Mansfacturers and designers of 
AERO RADIATORS INTAKE 
and EXHAUST PIPES 
H. W. MEYER, 245 West Fifty-fifth Street, New York 


a 








“Flexo” Aero 


RADIATORS 


The only The oak 

core tnat core that 

will stand can be #0 

severe bent 

landing without 

shocks. injury to 
the metal 

No sharp or soldered 

corners joints. 

to crys 

tallize 

through 

vibration. 





“FLEXO”—PATENTED 


FLEXO MANUFACTURING CO. 


LOS ANGELES, OAL. 


1812-1320 E. 12th STREET 
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BALL BEARINGS 
THE FAFNIR BEARING CO. 
GURNEY BALL BEARING CO. 
Hess-Bright Mfg. Co. 

New Departure Mfg. Co. 
Norma Company of America 
gs. K. F. Ball Bearing Co. 
U. 8. Ball Bearing Mfg. Co. 


BALLOONS: DIRIGI- 
BLES 


Burdette Oxygen Co. 
Connecticut Aircraft Co. 


Custer Specialty Co. (Stato- 
scope) 
Gas Engineering Co. (Gas 
Plants) 


Goodyear Tire and Rubber Co. 
UNITED STATES RUBBER CO. 


BAROGRAPHS AND 
BAROMETERS 


Green, Henry J. 
HAUSTETTER, A. 

Sussfield & Lorch 

Taylor Instrument Companies 


BEARING METALS 


AMERICAN BRONZE CO. 
FAHRIG METAL CO. 
LEVETT, WALKER M., CO. 
Magnolia Metal Co. 


BUSHINGS 


Bound Brook Oil-less Bearing Co. 


CARBURETORS 


H. & N. Mfg. Co. 

Master Carburetor Co. 

Miller Carburetor Co. 
Stromberg Motor Devices Co. 
Wheeler & Schebler 

ZENITH CARBURETOR CO. 


CLOCKS AND 
WATCHES 


Chelsea Clock Co. 

Depollier, J., & Son 

Ingersoll, Robert H., & Bros. 
Waltham Watch Co. 


CLOTHING 


Abercrombie & Fitch 
Cross, Mark 

N. Y. Sporting Goods Co. 
Rainwear Co. 

Rogers, Peet & Co. 
Sanders Company 

Spalding, A. G., & Bros. 


COMPASSES 


SPERRY GYROSCOPE CO. 
Star Compass Co. 
Taylor Instrument Companies 


DOPE AND VARNISH 

Adams & Elting Co. 

American Emaillite Co. 

BROOKLYN VARNISH 
co. 

CHEMICAL PRODUCTS CO. 

Conover, The C, B., Co. 

DU PONT CHEMICAL WORKS 

Flexible Compound Co. 

HARLAND, WM., & SON 

Lucas, John, Company 

Masury, John W., & Son 

Perry-Austen Company 

Pratt & Lambert 

Smith, Edward, & Co. 

Standard Varnish Works 

VALENTINE & COMPANY 

Weeks & Co, 


MFG. 


DRIFT INDICATOR 
SPERRY GYROSCOPE CO. 


DRY KILNS 


Cutler Dry Kiln Co. 
Grand Rapids Veneer Works 


DYNAMOMETER 


Sprague Electric Works 


ENGINE PARTS an 


Allegheny Forging Co. 

Aluminum Castings Co. 

Anderson Forge & Machine Co. 

BARCALO MFG. CO. 

Burd High Compression Ring Co. 

Crosby Steam Gage & Valve Co. 

Dallet, Thos. H., Co. 

DOEHLER DIE CASTING CO. 

ERIE SPECIALTY CoO. 

Fibre Finishing Co. 

Gifford, Leland, Co. 

Gill, P. H., & Sons 

Hayes Mfg. Co. 

Hydraulic Pressed Steel Co. 

LEVETT, WALKER M., CO. 

Meisel Press Mfg. Co. 

PARK DROP FORGE CoO. 

Pressed & Welded Steel Products 
Co. 

Standard Parts Co. 

STIMPSON, EDWIN B., CO. 

[aft-Peirce Mfg. Co. 

[TIOGA STEEL & IRON CO. 

Williams, J. H., & Co. 

WHITMAN & BARNES 
co. 

WYMAN-GORDON CO. 


ENGINEERING _ 


AUTOMOTIVE BNGINEERING 
co. 
ORDNANCE ENGINEERING CO. 


MFG. 


WHITE, J. G., ENGINEER- 
ING CORP. 
FABRICS 


Courtrai Mfg. Co. 

Hutchinson, Scott Co. 

Lamb, Finlay & Co. 
McBRATNEY, ROBT., & CO. 
Whitman, Clarence & Co. 


FELT 


ADVANCE FELT SPECIALTY 
& CUTTING CO. 

BOOTH FELT CO. 

Western Felt Works 


FIRE EXTINGUISHERS 
Fyr-Fyter Co. 
JOHNS-MANVILLE, H. W., CO. 
Pyrene Mfg. Co. 


GAGES 


BOSTON AUTO GAUGE CO. 
Crosby Steam Gauge & Valve Co. 
FOXBORO CO., INC. 

Greenfield Tap & Die Corp. 
United States Gage Co. 


GASKETS 


BOOTH FELT CoO. 
Fibre Finishing Co. 


GLUE 


Armour Glue Works 
Baeder & Adamson 
Ferdinand, L. W., & Co. 


(Continued on page 483) 
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Mooi, 


BM el fan ho reAO ‘Ta ? A 
Iie GRAIN GAN 
a 
Wherever felt is required in automotive 
construction - we can Supply it 


Engineers, designers, purchasing agents and executives 
of the large motor construction plants throughout the 
United States have favored us with their orders for years. 


BECAUSE:— 


They know we can furnish the grade, 
weight, quality and thickness of fel 
they require. 

They know our factories are ye 
to cut the proper quality of felt ac- 
curately and promptly to fill their 
orders quickly. 

They know that we are just as care- 
ful with small orders as we are with 
large ones. 

They know that we can poonesty in- 
terpret blue prints and produce felt 
specialties in exact accordance with 
specifications. 


If it’s made of Felt—Ask Booth 


The Booth Felt Company, Inc- 


460-470 Nineteenth St, Brooklyn, N.Y. 
724 Sherman St, Cor. Polk 
Chicago IIL 
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Je 3 Alighrar Nighty 


MARVELITE 
For Dials At Night 


cA Radium Compound 
Reliable. Practically Permanent. Used by United 
States Government and prominent manufacturers. 
Prompt deliveries guaranteed. 
Demonstrations for manufacturers without charge. 
Correspondence invited, 


Send for Booklet No. 6 containing valuable information 
about luminous materials 


Cold Light Manufacturing Co. 
558 West 158th Street :: New York 
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THE No. 613 DEFIANCE AEROPLANE 
PROPELLER TURNING LATHE 


TAKES THE PLACE OF EIGHT 
TO TEN SKILLED WORKMEN 


T’S conserving man power. facturers in America endorses 

Each Defiance Aeroplane this machine as the most prac- 

Propeller Turning Lathe re- tical and economical method 
leases from eight to ten skilled of shaping propeller blades. 
workmen for other duties. It’s a high productive ma- 
With one man operating a chine, made to keep pace with 
number of machines, the cost present day requirements, 
of working propeller blades either in output, accuracy, or 
close to size is cut to little or production cost. It will turn 
no consideration—a big saving propeller blades of various 
that’s added to profits. This sizes—to any shape or pitch— 
machine is in use in England, and leaves but the final finish- 
in Italy, in Canada—it is used ing to be done by hand. It 
by the United States Govern- will duplicate struts, as well 
ment. Installations by twelve as propellers, of irregular 
of the leading propeller manu- shape to exactness. 


An illustrated and descriptive circular of 
this machine will be mailed on request. 


THE DEFIANCE MACHINE WORKS 


DEFIANCE, OHIO, U. S. A. 
NEW YORK LONDON 





“DALTON SIX’ 


In the Manufactup, 
of Aeroplanes or thy | 
many small part; 

comprising a Unit | 


“Dalton Six’ 


is indispensable, 


Furnished fo, 


English or Metric 
Thread Cutiing, 


One Manufactury 
of fine instrument; 
for aeroplanes now 
has 


(36) “DALTON SIXES” Installed 


Why Not Investigate? 
BULLETIN B602C GIVES DETAILS 


Dalton Manufacturing Corp. 
Successors to Dalton Mach. Co., Inc. 


1911 Park Avenue New York, U.S.A, 














Special Aeroplane Strut 
Lathe 


Cuts smoother 
and works 
closer to 
finish size 


Built heavy 
and rigid to 
eliminate 
vibration 


Mattison No. 216 Heavy Type Copying Lathe 


This machine is in successful operation in some of the 
largest aeroplane factories in the country, on Interplane and 
Landing Gear Struts. 

It is Contes especially to meet the exacting needs of strut 
work, and is a great improvement over the ordinary Copying 
Lathe, both as to quality and quantity of output. 

Write us today. Get posted on the possibilities of this new 
machine. 


C. MATTISON MACHINE WORKS 
863 Fifth Street Beloit, Wisconsin, U.S.A. 





Tr PTT TORTI 








No. 2B PLAIN MILLER 


Single Pulley Drive 


12 ch dl jo. 9 taper in spindle. 
6 changes + aa spindle es Treble 83 x37" 


Hardened machine steel gears throughout insure 
maximum driving power at speeds. 


We also build Universal Millers, Dvides Heads. 
Vertical Attachments and V 


Write for Circular 


THE FOX MACHINE COMPANY 


1810 W. Gavson St., Jackson, Mich. 
Formerly of Grand Rapids, Mich. 
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GOGGLES 


Hardy, F. A., Co. 

Meyrowitz, B. B. 

STRAUSS & BUEGELEISEN 
Strong, Kennard & Nutt 


jex Safety Glass Corp. 
Sihece, T,. A., & Co., Ine. 


HANGARS 


American Bridge Co. 

Anchor Corrugating Construction 
Co. 

Ashley Steel Bldg. Co. 

Austin Co., The 

Barney, John M. 

Howell, Field & Goddard, Inc. 

Keasby & Mattison 

Milliken Brothers 

Pruden, The C. D., Co. 

Steel Fabricating Co., The 

Virginia Bridge & Iron Co. 


HOISTS 


YALE & TOWNE MFG. CO. 


LIFE PRESERVERS 


Robinson-Roders Co. 
Universal Safety Mattress Co. 


LUMBER 


Alcock Co., John L. 

American Balsa Corp. 
CHETHAM LUMBER CO. 
Delatour, J. 

Dutton, A. C., Lumber Corp. 
Ludlow, Israel 

Mengel, C. C., & Bros. Co. 
NEW JERSEY VENEER CO. 
Sheip & Vandergrift 


LUMINOUS COMPOUND 


COLD LIGHT MFG. CO. 

Cummings, W. L., Chemical Co. 

RADIUM DIAL CO. 

RADIUM LUMINOUS MATE- 
RIAL CORP. 


MACHINERY, METAL 
WORKING 


DALTON MFG. CORP. 
DEFIANCE MACHINE WORKS 
FOX MACHINE CO. 

Warner & Swasey Co. 


MACHINERY, WOOD. 
WORKING 


Curtis Machine Corp. 

DEFIANCE MACHINE WORKS 

FOX MACHINE CO. 

Machinery Merchants, Inc. 

MATTISON, c. MACHINE 
WORKS 

Olney & Warrin 

PRYIBIL, P., MACHINE CO. 


MAGNETOS 


Berkshire Magneto Corp. 
Bosch Magneto Co. 
ERICSSON MFG. CO. 
Remy Electric Co. 
Splitdorf Electrical Co. 


MANIFOLDS 
AJAX AUTO & AERO SHEET 
METAL CO. 


Pressed & Welded Steel Products 
Co. 


METALS 


ACIERAL CO. OF AMERICA 
American Vanadium Co. 
Bethlehem Steel Co. 
BETZ-PIERCE CO., THE 
BLUM, JULIUS & CO. 
Detroit Pressed Steel Co. 
Federal Pressed Steel Co. 
Garland Ventilator Co. 
Gueder, Paeschke & Frey Co. 


Kawneer Mfg. Co. 
La Salle Steel Co. 


LEVETT, WALKER M., CO. 
Rumford Metal Co. 
So-Luminum Mfg. & Eng. Co. 
Steel Sales Corp. 

Standard Ailoys Co. 

Steel Products Co. 
STIMPSON, EDWIN B., CO. 
Wheeler, Frank H., & Son 


MODEL AIRPLANES 


Ideal Aeroplane Supply Co. 
Wading River Mfg. Co. 


MOTORCYCLES 
Excelsior Motor Mfg. Supply Co. 
HENDEE MFG. CO. 
Harley-Davidson Co. 

Militare Motor Vehicle Co. of 
America 


OILS AND LUBRICANTS 
Baker Castor Oil Co. 

Graphite Lubricant Co. 

Gulf Refining Co. 

Sheppard Ideal Oil Co. 

Sun Co., The 

Standard Oil Co, 

Swan & Finch 

Texas Co., The 

Vacuum Oil Co. 


PACKING 
BOOTH FELT CO. 
Fibre Finishing Co. 


PHOTOGRAPHY 


BROCK, ARTHUR, JR. 
Herbert & Huesgen Co. 


PISTONS 


LEVETT, WALKER M., CO. 


PISTON RINGS 


American Piston Ring Co. 


PONTOONS 


Niagara Boat Co. 
PALMER-SIMPSON CO. 
Welin Marine Equipment Co. 


PROPELLERS 


AMERICAN PROPELLER & 
MFG. CO. 

American Sash & Door Co. 

Aviauto Mfg. Co. 

Breitung & Co., Ltd. 

Cc. M. O. Physical Laboratory 

DOYLE, W. A. 

HARTZELL WALNUT PROPEL- 
LER CO. 

Lang Propeller Co. of America 

Steves Sash & Door Co. 

Reinforced Propeller & Insulating 
Co., The 

UNITED STATES AERO PRO- 
PELLER CO. 

Washington Aeroplane Co. 

WEST WOODWORKING CO. 


(Continued on page 485) 























ENUS 
PENCILS 


THE army and navy man, 

the chemist, the engineer, 
the mechanic— each must 
have his tools exact. To in- 
sure success these must not 
vary. 

VENUS pencils are exact in 
grade. The quality of VENUS 
pencils never changes. VENUS 
pencils are preferable for your 
work whatever it may be, be- 
cause VENUS Pencils are 
smooth, even, non-smudging, 
non-crumbling, and absolutely 
reliable. 


Venus Pencils set the 


world’s standard 


17 black degrees 
6B softest to 9H hardest 
and hard and medium copying 
all perfect! 


FREE! 
This trial box with 
five VENUS Draw- 
ing Pencils, and 
VENUS Eraser sent 
free! Write for it. 

Please enclose 6c in 
stamps for postage and 
packing, 





¢ “VENUS" Peat cr PeNcits 


American Lead Pencil Co. 


242 Fifth Avenue 


NEW YORK 
and Clapton, London, England 
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WIRE WHEELS ERIE SPECIALTY COMPANY 


FOR COMBAT AND ALL OTHER TYPES MANUFACTURERS 
OF 
OF 


AIRPLANES 
CONTRACTORS TO Aircraft Metal Parts 


LEADING AIRPLANE COMPANIES 
><) 








in conformity with the standards 
adopted by the International 
Our Engineering Department Standardization Committee. 


will gladly cooperate with you 
in your experimental work ERIE STANDAR D 
SPRANGER WIRE WHEEL Guarantees Perfect Workmanship 


CORPORATION 
DETROIT, U. S. A. ERIE SPECIALTY COMPANY 
NEW YORK REPRESENTATIVE Offices: 8 West goth Street, New York 
THOS. C. CHEASLEY Factory: Erie, Pennsylvania. 
137 West 47th Street Phone Bryant 8570 




















N ACTUAL DAILY WEST WOODWORKING 
PERFORMANCE COMPANY 


In every branch of military service—Engineer- 
ing Corps, Aviation Section, Quartermaster 
Corps, and general Patrol, Scout, and Dispatch 
duty—you will find the 


F, A Motocycle gy 
“With Powerplus Motor Manufactures of 


Greatest strength, endurance, speed, power, accessibility, Westmoore P ropellers 
and all-round dependability. S Wi B 
We will be pleased to arrange demonstrations of all Indian wesco ing beams 


models for interested military officials 
a Waterproof Plywood Panels 
slagie qageoectmmnpigmstiensenseitigag Laminated Construction for All Parts 


HENDEE MAN UFACTURING | COM PANY 
Ler a i : ; 

167; STATE STREET — SPRINGFIELD, MASSACHUSETTS Highest Quality 
Quantity Production 


Ss Prompt Shipments 


‘ 


nat (ay Address: 
YR \ || | WEST WOODWORKING COMPANY 
Pern ni, BR 308-324 N. Ada Street Chicago 
Cable address “SWESCO” 


Cabinet makers with over thirty years’ successful business 
behind them 


= 
ad 
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PYROMETERS 
FOXBORO CO., INC., THE 
MOTO-METER CO. 

Shore Instrument & Mfg. Co. 
Taylor Instrument Companies 


RADIATORS 


AJAX AUTO & AERO SHEET 
METAL CO. 

A-Z Co. 

Bush Mfg. Co. 

Bi Arco Radiators Co. 

English & Mersick Co. 

FLEXO MFG. CO. 

LIVINGSTON RADIATOR CO. 

McCord Mfg. Co. 

ROME-TURNEY RADIATOR CoO. 


RIVETS 
STIMPSON, EDWIN B., CO. 
SCELEROSCOPE 


Shore Instrument & Mfg. Co. 


SHEET METAL 
FITTINGS 


BLUM, JULIUS & CO. 
Rogers Construction Co. 


SHOCK ABSORBERS 
Dural Rubber Corp. 
General Rubber Goods Co. 
RUSSELL MFG. CO. 
co" J. W., ELASTIC WEB 


SPARK PLUGS 
Bosch Magneto Co. 
Champion Ignition Co. 
JOHNS-MANVILLE, H. W., Co. 
Rajah Auto Supply Co. 
Silvex Co., The 
Splitdorf Blectrical Co. 


SPEED INDICATORS 
FOXBORO CO., INC. 
JOHNS-MANVILLE, H. W., CO. 
Stewart-Warner Speedometer 

Corp. 


STABILIZERS 
Greene Aeronautical Co. 
Martin Aerodynamic Stabilizer. 
SPERRY GYROSCOPE CO. 


STAMPINGS 
BLUM, JULIUS & CO. 
whe STAMPING & TOOL 


DEWES, THE A., CO, 
STIMPSON, EDWIN B., CO. 


STARTERS 
Bijur Motor Lighting Co. 
Bosch Magneto Co. 
CHRISTENSEN ENGINEERING 
CO., THE 


— Engineering Laboratories 
0. 


MOTOR-COMPRESSOR co. 
Northeast Electric Co. 

Remy Electric Co. 

Wagner-Hoyt Electric Co. 
JOHNS-MANVILLE, wa CO 
Nelson Blower & Furnace Co. 
Queen-Gray Co. 


Stewart-Warner Speedometer 
Corp. 


Veeder Mfg. Co, 


TANKS 


Janney, Steinmetz & Co. 


THERMOMETERS 
FOXBORO CO., INC., THE 
MOTO-METER CO. 

Taylor Instrument Companies 


TIRES AND RUBBER 


Dural Rubber Corp. 

Goodyear Tire & Rubber Co. 

Hodgman Rubber Co. 

UNITED STATES RUBBER CO. 

WOOD, J. W., ELASTIC WEB 
co. 

Whitley Exerciser Co. 


TOOLS 


American Tool Works Co. 

Bass Brothers 

BLUM, JULIUS & CO. 

Browne & Sharpe 

Cooper Aeroplane Co., The John 
D. 

HALL-SCOTT MOTOR CAR CO. 

HAMMACHER, SCHLEMMER 
& CO. 

LANSING STAMPING & TOOL 
co. 

Peck, Stowe & Wilcox Co. 

Rich Tool Co. 

Rogers Works, John M. 

WHITMAN & BARNES MFG. 
co. 


TRUCKS AND 
TRAILERS 


Federal Motor Truck Co. 
Four Wheel Drive Auto Co. 
Nash Motors Co. 

Packard Motor Car Co. 
Sechler Company, The 
Service Motor Truck Co. 
White Company, The 


TUBING 


American Tube Co. 

BLUM, JULIUS & CO. 

DEWES CO., THE A. 

Empire Art Metal Co. 

Frasse & Co., Peter A. 

National Tube Co. 

PENNSYLVANIA FLEXIBLE 
METALLIC TUBING CO. 

STIMPSON, EDWIN B., CO. 


TURNBUCKLES 


Aero Mfg. & Accessories Co. 

DAYTON METAL PRODUCTS 
co. 

Dillner-Meyer Mfg. Co. 

ERIE SPECIALTY CO. 

National Aeroplane Co. 

New York & Hagerstown Metal 
Stamping Co. 

STANDARD TURNBUCKLE CO. 

Steel Products Co. 


WHEELS 
ACKERMAN WHEEL CO. 
Dayton Wire Wheel Co. 

Hayes Wheel Co. 

MOTT WHEEL WORKS 

National Wire Wheel Works 

SPRANGER WIRE WHEEL 
CORP. 

Wire Wheel Corporation of 
America 


WIRE 
American Steel & Wire Co. 
Century Telephone Construction 


Co. 
Electric Cable Co. 
Rathbone, A. B. & J. 
ROEBLING’S SONS, JOHN A. 
Simplex Wire & Cable Co. 
Upson-Walton Co. 


WIRELESS 


American Radio & Research 
Corp. 

American Wireless Telegraph Co. 

Cutting & Washington, Inc. 

Crocker-Wheeler Co. 
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Elastic Aviation Cord 


For Shock Absorbers on Airplanes 





We originated and have developed 
this special heavy elastic cord for air- 


plane shock absorbers. 


We are the largest manufacturers 
in the world of Heavy Dlastic Cord 
and owing to our factory capacity we 
can make prompt deliveries. 


Samples on request 


J. W. WOOD ELASTIC WEB CO. 


FACTORY: STOUGHTON, 1 ASS. 


OFFICES 
45 Bast 17TH STREET. ... -; 
181 W. Lakes STBmppT .... - 
82 Sr. Perme STREET. ... =. 


New Yore 
. «5. «+». eee 
. MONTREAL, CANADA 
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TURNBUCKLES 


of the 


Highest Quality 


to Meet the Most 
Exact Requirements 


Standard Turnbuckle Company 


CORRY, PA. 


New York Office: Woolworth Building 


CO cma << 
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All Requirements Met 
WEIGHT 6, 8 or 12 cylinder motors. 
ae 
DURABILITY Outlasts any motor 


Christensen Self-Starter 


A PROVEN SUCCESS 
HUNDREDS IN ACTUAL FLYING SERVICE 


20 to 35 pounds complete for 4, 





The Christensen | 
starter has made |i 
good in actual 
daily _ service. 
This is the test 
that counts. At 
an y_ aviation 
camp “Some- 
where in Amer- 
ica” it is Doing 
Its Bit. 











LITERATURE ON REQUEST. BLUE PRINTS 
AND FURTHER DATA TOENGINEERS 


THE CHRISTENSEN ENG. CO., 861-Ist Nat. Bank, Milwaukee, Wis. 





ii 


HH 


mT 


WINNHI 


a 


May 1, 1913 


HARUN MU 


FOR IMMEDIATE DELIVERY 


New Model Resistal 
Goggles, $9.00 each 


Resistal Masks, fur 
lined, $15.00 each 


Also full face, leather 
masks with original 
Triplex lenses, 


$18.00 each 


HU NHALUUAAVA 


Prices and Deliveries on Request 


A. HAUSTETTER 


308 Madison Avenue, New York City 


WN 











Aeroplane 
Lumber 
Specialists 


Alaska Spruce 
Black Walnut 


Tough White Ash 


CENTRAL TIMBER EXPORT Co., Inc. 
CHETHAM LUMBER CO. 


153Williar. Street New York 


Telephone, Hanover 6028 























are the only cameras that make good negatives 
with shutter speeds of 1/100th of a second or 
less at speeds of over 100 miles per hour. 


OFFICE—511 Bullitt Building, 131 South Fourth Street 





PHOTOGRAPHIC TESTING DEPARTMENT OF 
CAMERAS 


THE BROCK 
AUTOMATIC CAMERAS 


ARTHUR BROCK, JR. 


FACTORY—533 North Eleventh Street 
PHILADELPHIA, PA. 
Scientific Instruments, Tools, Dies, Jigs and Fixtures 


Factory occupies 23,000 square feet of floor space 
Screw Machine Capacity up to 2% inches 
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Factors of Safety 


These Count in Aeroplane Construction 


NON-INFLAMMABLE 


Cellulese Acetate Base 


felestfon Gloth Varnishes 


provide another SAFETY FACTOR 





NON-INFLAMMABLE 


Gelestion sheets «° Films 


Transparent — Waterproof 


MANUFACTURED BY 


Chemical Products Company 


93 Broad Street Boston, U.S. A. 
Marmfacturers of Cellulese Acetate for nearly 15 years 


















-Johns-Manville 


Aeronautic 
eae Instruments 


UR designing staff and 
manufacturing organ- 
ization are both at the call 
of those who require ypeed 
indicating and revolution 
recording instruments. 


We invite your special 
problems in airplane acces- 
sory apparatus. 


H. W. Johns-Manville Co. 
New York City 


10 Factories. Branches in 60 Cities 











“TJsco 99 
NuMBER 72 


THE STANDARD 
KITE BALLOON FABRIC 


oF AMERICA 





A TWO-PLY BIASED FABRIC, 
COATED BETWEEN PLIES 
WITH A LIGHT, TOUGH 
LAYER OF PURE PARA RUB- 
BER. 


THIS FABRIC HAS BEEN DE- 
VELOPED FROM YEARS OF 
LABORATORY EXPERIENCE, 
AND POSSESSES EVERY FEA- 
TURE AND QUALIFICATION 
NECESSARY TO A WELL-BAL- 
ANCED PRODUCT, VIZ.: 


STRONG 
Gas- TIGHT 
NEuTRAL, INvisiBLE CoLor 
Wirtustanps Att WEATHER 


ConpDITIONS 
AND Aces WELL 





MADE BY THE 
WORLD’S LARGEST RUBBER COMPANY 


UNITED STATES RUBBER COMPANY 
NEW YORK 
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Large Stock on 
Hand 


JULIUS BLUM & COMPANY 


Branches: 


SEAMLESS STEEL TUBING 





ee ee 


COLD DRAWN SHAFTING AND SCREW STEEL 
Send for Catalesues 


Boston, Chicago, Philadelphia 


am 


Prompt Mill 
Deliveries 








510-512 West 24th Street, New York, N.Y, 








NEW YORK OFFICE 
120 Broadway, Equitable Building 


Government Contractors 


ORDNANCE ENGINEERING CORPORATION 


Manufacturers of Illuminating Shells, Trench Howitzers, Hand Grenades, etc., etc. 
Naval and Military Appliances and Parts designed, developed and perfected 


Designers and Builders of Military and Naval 
AIRCRAFT 


LONDON OFFICE 
19 Queen Anne Chambers, Westminster, S. W. 


Consulting Engineers 
















GROVER C. LOENING 


Announces 


THE NEW 1918 EDITION 


ENLARGED 


and 


SIMPLIFIED 





Of his extensively used textbook 


Military Aeroplanes 


Almost doubled in size and with the 
finest halftone and linecuts available 


For sale 
GROVER C. LOENING 
45 Eleventh St. 
Long Island City, N. Y. 


Price $4.75 

























Yale Spur-geared 
Block handling 
Motor 


The Yale Spur - geared Block 
For Critical Hoisting 


Every ship yard on the coast !s asking for Yale Blocks. 


Made in capacities to 40 tons, there is a size to meet every need— 
whether it is ina small plant, where the safe .and economical handling 0 
loads is essential,» ‘in ® great industry, where the load problem is a vile 


factor 
The guarantee 1s in the block itself. Each part of tne Yale Block is 
carefully inspected as a {unit and inspected again in the assembled block— 
which must pass a test load of 3360 pounds to the rated ton (50% overload) 
For sale by Machinery Supply Houses | 
Put your hoisting problems up to us. 
ASK FOR NEW CATALOG. 


For factory locking equipment use a Yale 
Master-key System. Write us for particulars. 


The Yale & Towne Mfg. Co. 9 East 40th Street, New York Ciy 
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Back Up Our Boys At 
The Front 


LIBERTY BONDS 
NOW 


Do Your Bit And Do 
It Right Away 








EDWIN B-STIMPSON COMPANY 
—————— 





BROOKLYN, NEW-YORK 











bk 


DROP FORGINGS 


THE WHITMAN & BARNES MANUFACTURING CO. 


ESTABLISHED 64 YEARS 
1000 WEST 120th STREET, CHICAGO, ILL. 





FOXBORO 
QUALITY INSTRUMENTS FOR AIRPLANES 


Airspeed Indicator or Buoyancy Meter Indicating Dial Type Thermometer 


Gasoline Level Indicator for circulating oil and water 
OIL PRESSURE GAUGE AIR PRESSURE GAUGE 


The Foxboro line also includes many different types of indicating and recording 
gauges and thermometers designed for all sorts of conditions and purposes. 


THE FOXBORO CO., Inc., FOXBORO, MASS., 


New York CHICAGO PITTSBURGH PHILADELPHIA St. Lours 
San FRANCISCO BIRMINGHAM, ALABAMA Peacock Bros., MONTREAL 











U.S.A. 








AEROPLANE 
RIMS and WHEELS 


Made by the oldest and best known 
steel rim and wire wheel makers in 
America. 





Quotations gladly furnished. 
The MOTT WHEEL WORKS 











Utica, N. Y. 








Automotive Engineers 


interested in the superior 
performance of their 


\ Aeronautical Motors 


should communicate with us 


without delay 


METAL PRODUCTS CO. 


3205 South Broadway 
St. Louis, Mo. 
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PROPELLERS 


All recognized builders 

of airplane motors in 

America use Zenith on 

their product. 

Zenith Carburetor 
Company 

New York DETROIT Chicage 








CAPITAL JIGS 
INTERNA 
criner STAMPINGS pies 


E realize in air or at sea there should be no 

faulty material. All machine parts must be 

made right and perform their functions properly, 
hence we have equipped our new plant to turn out work 
of the highest quality. We offer our facilities to you 
and trust we may be of service. 


Will you give us a trial? 


LANSING STAMPING & TOOL CO. 


LANSING, MICHIGAN 


WA DOYLE 
TRENTON NJ 











METAL 
HOSE 


For every 
Airplane i 
Write for 
specifications and 
prices 
PENNSYLVANIA 
FLEXIB 








LEYGRAND &CO. 


120 Broadway, New York 
MILL AGENTS 


ALUMINUM SHEETS 
Screw Stock, Rod and Wire 














VENEERED PANELS 


FOR 


AIRPLANE and HYDROPLANE 
CONSTRUCTION 


WATER PROOF 


Will Stand Boiling and Baking Test 
Approved by U. S. Government 


NEW JERSEY VENEER CO.., Patersoa, N. J 


Telephone, 3620 Patersen 














Motors For Sale 


3 Hall Scott Motors, Model A5 
21 Hall Scott Motors, Model ASA 
8 Hall Scott Motors, Model A7 


These motors will be sold at reasonable prices in lots 
to suit. For full information apply to the Publicity 
Department of the 


Standard Aero Corporation 


Elizabeth, New Jersey 























Berling Madneto 


insures a hot,fat 


spark at any 
Worth more p altitude 


Does more 
Manufactured 
by the 
Ericsson Mf. Co. 
Buffalo N.Y. U.S.A. 





“Hl We have eight Aeroplane Motors 
48] for Sale. These motors were especially built for aeroplane 
S| service, but due to changes in design are not suitable for 





to | | RR FRE Ee] 





May 1, 1918 


AVIATION 





FAEROPLANE 
| MOTORS FOR SALE 





present use. Will make wonder- |= 

ful speed boat motors. = 

@ Special price to move quickly. Address = 

Sales Order Department, 2 

Curtiss Aeroplane and Motor |= 
Corporation = 

Buffalo, New York = 
TesddAAAAUOOUDADSANNNAAAUDUDODDDNANIINNNNNOIDNDNDDTIIN 








THE POWEEF 
THE HOUF 


DUESENBERG MOTORS CORPORATION 
120 BROADWAY, NEW YORK CITY 


NS 


Palmer-Simpson Corporation 
Saranac Lake, NX 








Recharges Itself in 30 Seconds 


A noteworthy feature of this compressed air starter is 
that it replenishes its energy in less time than any other 
starting system in existence. 

** The 


Perfect Starter’’ 


Noalteration in motor or other gear 
reduction is needed for attachment. 
When the starter is not in use, the 
motor is left entirely free. Interference 
is impossible. ‘*Model D** for 150 
H. P. engines weighs 56 lIbs., and 
** Model C”’ for 250 H. P. engines, 
70 lbs. Tested and approved by U. S. 
and Foreign Governments. 
Send for Free Booklet 
THE MOTOR-COMPRESSOR CO., Newark, N. J.,U.S.A. 











Rubber Aero Cord 


FOR SHOCK ABSORBERS 
Prompt Delivery 


THE RUSSELL MANUFACTURING CO. 


349 Broadway, New York City 


Factories: MIDDLETOWN CONNECTICUT 








GENERAL DESIGN PLANS AND 
DETAILED SHOP DRAWINGS 


AIRPLANES and MOTORS 


STANDARD AND SPECIAL MACHINES 
AIRCRAFT MOTOR DESIGN AND DEVELOP- 
MENT 


PRINTS, PLANS, DRAWINGS, STRESS DIAGRAMS 


PROPELLER CALCULATION AND DESIGN 


Speedy Economic Manufacturing Processes Devised. 
Tools and Dies Designed for Fittings, Parts, Aircraft 
Components, Stream Line Sheet Metal Shapes, Etc. 


AERONAUTIO INVENTIONS DEVELOPED 


AUTOMOTIVE ENGINEERING COMPANY 
Aeronautical Engineers and Constructors 
120 SOUTH STATE STREET CHICAGO, ILLINOIS 











ROEBLING AIRCRAFT 
WIRE, STRAND 


AND CORD 


oe & & & 


THIMBLES AND FERRULES 


JOHN A. ROEBLING’S SONS COMPANY 
TRENTON, N. J., U. S. A. 
Agencies and Branches: 


New York Boston Chicago Philadelphia Pittsburgh Cleveland 
Atlanta San Francisco Los Angeles Seattle Portland, Ore. 
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New York Office: Times Bldg. Telephone, Bryant 9159 


DOEHLER 


BABBITT-LINED BRONZE 


BEARINGS 


have been used for years with the utmost suc- 
cess by the leading motor manufacturers 
in the automobile and airplane industries. 


DOEHLER DIE-CASTIN( 
Ja ats 2 288 
MAIN OFFICE AND EASTERN PLANT 
WESTERN PLANT BROOKLYN. N.Y. NEW JERSEY PLANT 
TOLEDO.OHIO. NEWARK. N.J. 


Alee Die-Cast Babbitt Bearings, Die-Castings in 
Brass & Brenss Aluminum and White Meial Alleys 
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AEROPLANE MOTORS 


are correctly designed with the highest 
quality materials and workmanship, 
Write for catalog of 6 and 12 cylinder models. 


WISCONSIN MOTOR MFG. CO. 


Station A. Dept. 338. Milwaukee, Wis., U.S. A. 





es 


Aeroplane Cylinder Forgings 


We make a specialty of hollow forging in dies 
under our hydraulic presses, aeroplane cylinder forg- 
ings of high and low carbon O.H. or alloy steels. 


We have furnished cylinder forgings to practically 
all the engine builders in the United States. 


Also Propeller Hubs, Flanges and Shafts, etc 


Miscellaneous steam hammer and hy- 
draulic press die forgings of all types. 


Quick service our specialty 


STEEL & IRON COMPANY 
Philadelphia, Pa. U. 9. A. 


TIOGA 
Sand & Grays Avenue 








Airplane Linen 


STANDARD MAKE 
FOR IMMEDIATE DELIVERY 


Samples and specifications 
sent on application 


ROBERT McBRATNEY & CO. 


Linen manufacturers and importers 


121-123 Franklin St., New York 


and at BELFAST, IRELAND 





Stamping, Welding, Machining 


Flexible metallic tubing 
Airplane work a specialty 


The A. Dewes Company 


199 Lafayette Street New York City 

















10 cents a word, minimum charge $2.00, payable in advance. 
AVIATION AND AERONAUTICAL ENGINEERING, 120 West 32d Street, 





Classified Advertising 


Address replies to advertisements with box numbers, care of 
New York. 


— 





ENGINEER-EXECUTIVE, now holding important govern- 
ment position, would like to hear from first-class aerial engine 
manufacturer. Designing, production, inspection. Available 
about August first. Confidential correspondence invited. Ad- 
dress Box 21. 





MANAGER—Seven years’ successful aviation experience, in- 
cluding plane design, development, construction, operation, 
aeromotor construction, purchasing, advertising, Can 
specialize. Box 59. 

DRAFTSMEN—Mechanical draftsmen and bill of material 


men wanted immediately for very interesting and instructive 
Government work. Restaurant and living accommodations at 


sales, 





Apply Mr. Ward, STANDARD AERO CORPORATION 
ELIZABETH, N., J. 


hand. 
OF NEW YORK, 


— 


THE PENN’A. STATE SCHOOL OF AERO MECHANICS 
A school for the training of executives for the aircraft it 
dustry. Small classes, individual instruction. Tuition moder- 
ate and terms liberal. Located at Wilkes Barre, Pa. th 
day and evening classes. Write for booklet. 


ee 





WANTED: 
tion on aviation engines for enlisted men. 
with full particulars. Address Box 55, 


Experienced engine man to assist with instruc 
Middle West. Reply 
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Berckmans Scout 
Camouflaged 


This is the first American- 
built camouflaged airplane. 
It is equipped with 100 hp. 
revolving engine and can 
climb higher than the Wool- 
worth Building and also 
return to earth in a single 
minute. It is Valsparred. 

















—_——— | 
Airplanes Camouflaged 


with Valspar’s Aid— 


The new system of camouflaging used on this Berckmans 
Scout was invented by W. A. Mackay, an American, and 
Valspar (also American) is an important factor in its 
success. 

To insure absolute permanence under varying conditions 
of service the non-fading monochromatic colors which 
produce the camouflage are ground in Valspar. 

The marvelous durability of Valspar, under all the super- 
strenuous trials of active war-service, has given it the su- 
preme position as the varnish for both airplanes and sea- 


planes in the Allied service. 


Valspar is used by the American and Allied governments 
because it is not only water-proof but resists the action of 
gasoline, oils, and greases, and is immune from weather 


conditions. 

Valentine Products used by the World’s leading airplane-makers include: 
Valspar Varnish, Mig my Bristol Enamel, Valspar Olive-Drab Enamel, Val- 
spar Low Visibility Gray Enamel, Valspar Black Enamel, Valspar Filler 
(Wood), Valspar Primer (Metal), Valspar Primer (Wood), Valspar Khaki 
Enamel, Valspar Aluminum Paint. Dipping, Spraying and Brushing Coatings 
of all kinds, Quick-Drying Insignia Colors. 


VALENTINE & COMPANY 


Largest Manufacturers of High-grade Varnishes in the World 
Established 1832 


New York Chicago VAEN TES Toronto London 


Boston Amsterdam 
(Trade-Mark) 


W. P. Fuuuer & Co., San Francisco and Principal Pacific Coast Cities 














Vy 


VALENTINE’S we are Contactor 


United States 


SPAR Army and Navy, 
British Admiralty 
and Royal Flying 
Corps, 
Dutch and Span- 


The Varnish That Won’t Turn White ish Governments 

















Copyright, 1918, Valentine 4 Company 
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For Severe Service 


The greatest advantage of Gurney Bearings 
is that they are better able to stand extra- 
hard service than other bearings of equal 
size. 

The larger number of balls in Gurney 
Bearings gives them greater load capacity 
and a larger factor of safety. These qual- 
ities are particularly desirable where it is 
necessary to keep size and weight to a mini- 
mum. 


GURNEY BALL BEARING CO. 


Conrad Patent Licensee 
* JAMESTOWN NEW YORK 
ave 
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THR WILLIAMs PRINTING GOMPANY, NEW YORE 



































Travelers 


on-the thousand open 
roads to Berlin 


DAYTON - WRIGHT 
AIRPLANES 


























DAYTON-WRIGHT AIRPLANE CO. 


Dayton, Ohio. 















































